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PREFACE  TO  THE  THIRD  EDITION. 


Wben,  tbree  years  and  a  half  ago,  the  first  edition  of  this  work 
was  published  I  stated  as  follows  the  principles  that  had  guided 
me  in  its  preparation : 

"My  purpose  has  been  to  present  to  the  reader  a  fair  state- 
inent  of  the  changes  which  have  been  made  by'  modem  investi- 
gation in  the  views  entertained  respecting  the  physiology  and 
pathology  of  pregnancy,  labor,  and  childbed;  and  I  have  en- 
deavored to  show  that  with  advancing  knowledge  the  art  of  mid- 
wifery has  ceased  to  rest  upon  empirical  mles,  and  is  already, 
with  rare  exceptions,  the  natural  outcdme  of  scientific  principles. 
To  insure  accuracy,  I  have  spared  no  pains  to  subject  the  doc- 
trines taught  to  rigorous  clinical  tests;  and  I  have  everywhere 
sought  to  supplement  and  correct  my  own  personal  experiences 
by  the  recorded  observations  of  others." 

The  activity  that  has  prevailed  in  the  study  of  obstetric  phe- 
nomena, and  in  the  perfecting  of  obstetric  practice  in  the  short 
space  that  has  intervened  since  its  first  appearance,  has,  however, 
necessitated  many  changes  in  the  text,  and  has  led  to  the  nearly 
complete  rewriting  of  entire  subjects.  Many  statements  which 
three  years  ago  were  advanced  with  diffidence  as  theoretically 
probable  have  recently  been  shown  to  be  capable  of  scientific 
demonstration,  whereas  a  few,  with  more  modem  light,  have 
been  omitted  in  the  process  of  revision. 

It  is  with  spe^jial  gratification  that  I  take  this  opportunity  to 
draw  attention  to  the  triumph  of  the  modem  doctrines  concern- 
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ing  the  nature  of  puerperal  fever,  and  to  the  wonderful  results 
that  have  proceeded  from  the  application  of  Mr.  Lister's  teach- 
ings to  the  hygiene  of  lying-in  hospitals.  The  latter  have  ceased 
to  be  pest-houses,  and  it  is  now  a  question  whether  forlorn 
women,  confined  in  properly  conducted  maternities,  are  not  actu- 
ally safer  in  childbed  than  the  fortunate  classes  in  their  own 
homes. 

To  the  medical  press  and  the  medical  profession  of  this  coun- 
try and  Great  Britain  I  owe  a  debt  of  gratitude  never  to  be 
forgotten  for  the  flattering  welcome  they  have  extended  to  this 
treatise.  It  has  been  translated  into  Spanish  by  Toledo,  into 
French  by  DoMris,  and  a  translation  into  Italian  by  Dr.  Ales- 
sandro  Camusso  is  now  in  the  course  of  preparation. 

When  I  recall  the  modest  expectations  with  which  I  first 
awaited  the  verdict  of  the  critics,  I  can  not  too  strongly  express 
my  thanks  to  them  not  only  for  the  favor  they  have  shown  my 
work,  but  for  the  fairness  they  have  exhibited  when  drawing 
attention  to  the  statements  and  teachings  with  which  they  were 
not  in  agreement. 

I  have  endeavored  to  make  the  present  edition  both  a  safe 
guide  to  the  practice  of  midwifery,  and  a  useful  book  of  refer- 
ence for  those  who  wish  to  investigate  modern  teachings  at  their 
source. 

For  the  preparation  of  the  index  special  thanks  are  due  to 
my  friend  Dr.  W.  H.  Flint,  whose  painstaking  accuracy  will 
be  evident  to  those  who  have  occasion  to  consult  these  pages. 

Mag  SS,  1886. 
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CHAPTER   I. 

FEMALE  ORGANS  OF  GENERATION. 

The  pudendum. — Labia  majora. — Clitoris. — Labia  minora. — Vestibule. — The  bulbs  of 
the  vestibule. — Meatus  urctbne. — Sebaceous  glands. — Mucous  glands. — Vaginal  ori- 
fice.— Hymen. — Vagina. — Vessels  of  vagina. — Uterus. — Fallopian  tubes. — Ovaries. 
— Vessels  of  uterus  and  its  appendages. — Nerves  of  uterus. — Lymphatic;. — ^Devel- 
opment of  the  female  organs  of  generation. — Arrests  of  development. 

The  female  organs  of  generation  may  be  properly  divided  as  fol- 
lows :  1.  The  external  parts,  or  pudendum,  and  the  vagina.  2.  The 
uterus,  Fallopian  tubes,  and  ovaries. 

The  external  parts  and  vagina  are  chiefly  concerned  in  the  act  of 
copulation.  As  they  likewise  constitute  the  channel  through  which 
the  child  passes  during  parturition,  a  knowledge  of  their  anatomical 
structure  becomes  of  importance  to  those  who  would  practice  the  ob- 
stetric branch  of  medicine. 

The  internal  organs,  i.  e.,  the  uterus,  Fallopian  tubes,  and  ovaries, 
assume  obstetrical  importance  in  connection  with  the  parts  they  play 
in  gestation.  Thus,  the  ovary  furnishes  the  germ  from  which  the 
new  being  is  developed.  The  Fallopian  tube  receives  the  germ,  and 
conveys  it  to  the  uterus.  In  the  uterus,  the  fecundated  germ  ob- 
tains the  nutritive  materials  necessary  for  its  subsequent  growth  and 
development. 

I.  The  External  Parts  of  Generation  and  Vagina. 

The  Padendnm. — The  pudendum  comprises  all  those  parts  which 
are  perceptible  externally.     It  includes  the  mons  Veneris,  the  labia, 
the  clitoris,  the  nymphae,  and  the  hymen.     It  is  situated  at  the  lower 
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opening  of  the  pelvis,  and  has  a  wedge-shape,  whence  the  terra  cun- 
nus,  i.  e.,  cuneus.  Its  ba^e  is  formed  b}'  the  mo/tii  Venerix,  a  fatty 
ousliion,  abundantly  supplied  with  hair,  which  covers  the  symjihysis 
pubis.  As  it  follows  the  curvature  of  the  lower  j)ortion  of  the  trunk, 
in  extreme  inclination  of  the  pelvis  it  is  sometimes  directed  so  far 
backward  as  to  render  ditHcult  the  introduction  of  the  speculum  and 
the  accomjilishment  of  the  sexual  act.     It  is  divided  in  the  median 

line  by  the  rivui  puchndi,  which 
extends  from  the  nions  Veneris  to 
the  perin^pum.  Upoii  each  side  of 
the  rima  there  arc  two  longitudi- 
nal, slightly  cuned,  and  rounded 
folds  of  integument,  which  rest 
upon  cushions  of  adipose  areolar 
tissue.  These  folds  constitute  the 
Bo-called  labia  majora,  which,  like 
the  mons  Veneris,  ore  covered, 
though  to  a  less  extent,  with  hair. 
In  healthy  young  women  they  are 
firm  and  full,  while  in  deteriorated 
constitutions,  and  in  advanced  life, 
they  become  wrinkled  and  pendu- 
lous, from  diminution  of  the  adi- 
pose tissue. 

The  labia  majora  act  as  a  sort 
of  valve,  which  closes  the  oritice  of 
the  vagina,  whence  the  term  vulva 
— i.  e.,  valva,  the  folding-door  of 
the  ancients.  When  the  labia  are 
full  and  well  rounded,  they  are 
approximated  closely  together,  and 
furm  the  vulva  connivenn.  With 
the  loss  of  adi|K)8e  tissue,  a  gaping 
of  the  flaccid  labia  ensues,  and 
forms  the  vulva  Mans. 

The  labia  offer  an  cxtemnl  and 
internal  surface.  The  outer  sur- 
face jiroseuts  the  usual  clwiracter- 
istics  of  tegumentary  tissue,  and 
is  abundantly  supplied  with  large  sebaceous  glands.  The  inner  surface 
is  in  all  re.«iH'cts  like  a  mncous  membrane,  except  that  it  possesses 
sebaceous  glands  in  jilace  nf  mucous  follicles.  The  subcutaneous  tis- 
sue is  composed  of  connective  tissue,  rich  in  elastic  elements,  and  con- 
taining fatty  lobules  continuous  with  the  underlying  adipose  struct- j 
urc.    It  furnishes  support  to  an  abundant  venous  plexus,  to  which  thej 


fio.  1.— The  cvtiTtial  pnrts  .1  t, .,,.,, ,  ..i 

the  virjin).  1,  labium  nii^itiH  ;  2,  Cuur- 
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ot'the  iilim.ls  of  Duvcrncy  ;  10,  anal  or- 
ifice.   (Snppcy.) 
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turgescctloe  of  the  labia  in  pruritu,  and  under  sexual  excitement,  is 
mainly  due.  The  existence  of  coutractile  elements  has  never  boon 
demonstrated. 

The  two  extremities  of  the  vulva  have  been  desijninted,  respec- 
tively, the  anterior  awl  posterior  commissures  of  the  labia  ;  but  these 
terms,  so  far  as  they  convey  the  idea  of  connecting  biiuds  between  the 
labia,  are  incorrect,  for  Luschka* 
has  shown  that  the  labia  are  direct- 
ly continuous  with    the  mons  Ve- 
neris in  front  and  the  perinaeum  be- 
hind. 

The  rlitoris  is  a  small,  elongated 
body,  situated  Ijeneath  the  so-called 
anterior  commissun'.  It  resembles 
the  i>enis  in  form  and  structure,  but 
differs  in  jwssessing  neither  corpus 
spongiosum  nor  urethra.  The  clit- 
oris is  divided  into  the  crura,  the 
corpus,  and  the  ghins.  The  crura 
are  long,  spindle-shaped  processes, 
attached  to  the  borders  of  the  as- 
cending rami  of  the  ischia  and  the 
descending  rami  of  the  jiubis.  The 
corpuf  is  formed  by  the  junction  of 
the  crura  in  the  median  line,  just 
beneath  the  j>ubic  arch.  Even  in 
a  state  of  extreme  erection,  it  does 
not  normally  exceed  an  inch  in 
length.  The  glans  is  the  rounded, 
imperforate  cxfreniity.  During  erec- 
tion it  attain.*  the  dimensions  of  a  small  pea.  The  cnticnlnr  covering 
of  theglans  is  of  a  pale-red  color,  and  is  covered  with  papillte,  part  of 
which  contain  vessels,  and  j)art,  norve-endings  similar  to  those  found 
in  the  nipple,  and  termed  by  Krause  "  terminal  bulbs"  {Etul-Kolhcn), 
The  nerves  of  the  clitoris  are  more  fully  developed  than  the  corre- 
sponding nerves  in  the  jienis.  The  clitoris  is  regarded  as  the  seat  of 
the  voluptuous  sensations  experienced  by  the  female  during  copula- 
tion. 

The  labia  minora  are  two  narrow,  reddish,  moist  folds  of  mucous 
membrane,  situated  between  the  labia  majora,  with  which  they  are 
continuous  by  their  outer  surfjwe.  The  inner  surface  is  continuous 
with  theimucous  membrane  of  the  vestibulum.  They  are.  sometimes, 
termed  likewise  the  nyinplus.  Xymphw  vocantur  vel  quod  ginl  caMi' 
(aiis  pra/iitle^,  vel  qtiml  uponsum  primo  intvrmittant,  vel  quod  nquii 
*  LrscBKA,  "  Uic  AokUimic  des  rDunschticbcD  Beckens,"  p.  407. 
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proitilientibxis  prasinl  (Plazzonus),*  or,  as  Sir  Charles  Bell  words  it 
in  his  "Anatomy,"  "The  most  modest  of  the  uses  ascribed  to  them 
is  that  of  directing  the  stream  of  urine."  When  the  rima  pudendi  is 
narrow,  as  in  virgins,  the  labia  minora  are  concesiled  and  protected  by 
the  labia  majora.  In  the  vulva  hians,  tiie  labia  minora  acquire,  from 
exjiosure  to  the  atmosphere,  a  dirty-bluish  color,  and  take  on  the  prop- 
erties of  the  cutis.  In  Hottentot  and  Bushman  women,  they  some- 
times reach  the  length  of  eight  inches,  and  constitute  the  so-called 
'*  Hottentot  apron." 

Each  labium  minus  splita  anteriorly  into  two  folds,  of  which  the 
outer  joins  the  coiTOsponding  one  of  the  opposite  side  to  form  a  cover 
for  the  clitoris,  the  prwputiuin  clUnriilis.  The  lower  folds  converge 
to  meet  beneath  the  lower  border  of  the  glaus  clitoridis,  and  form  the 
frfnulum  of  the  clitoris.  This  attnclunent  serves  to  bring  the  clitoria 
forwanl  into  contact  with  the  penis,  as  the  labia  minora  are  pressed 
inward  during  copulation. 

The  labia  minora  meet  posteriorly,  in  most  instances,  and  form  a 
thin  circular  band,  ihs  frenulum  vulvce  or  J'ourcheile.  The  fonrchette 
lias  usually  been  regarded  as  the  posterior  commissure  of  the  labia 
majora  ;  but  this  view  Luschka  has  shown  to  be  incorrect,  f 


Flo.  5. — Frnot  vii"  .>i'  il>  • '  roctjlc  stnicturcs  ot'  tln^  rxtcrtinl  nruiirie  of  llio  r.n..,!.  (Knlwlti. 
A.  pubin;  r  ;  ("'.  clitori* ;  I>.  irlanci  n!"  tlio  clitori?;  E.  bill'  -n-tor 

diumIc  of  t:  .  left  (.illiir  of  tfjo'  tlitDrin;  II.  doraiil  vein  oft:  I.  lu- 

Uijnwliuryj'ii  mjn;  j,  vein  of  oonununication  with  Uuolitiirntor  vpin;  K,  "iiiui;ii 'r  vein; 
il,  Inliiu  liiiiiiini. 


Tlie  vf»tihulu»i  is  the  angular  space  bounded  by  the  labia  minora 
and  the  vaginal  orifice. 

*  LrgroKA,  "Die  Anatomic  des  aicn»cbllclien  Dcctccn;,''  Tubingen,  1804,  p.  408, 
f  l(/id.,  p.  404. 
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The  bul^i  vestibuU  vagina,  the  bulbs  of  the  vaginal  yestibule,  are 
two  curved,  leech-shaped  masses  of  reticulated  veins,  situated  between 
the  vestibulum  and  pubic  arch  of  each  side.  Kobelt  has  shown  that 
they  correspond  to  the  two  separated  halves  of  the  male  bulbus  ure- 
thrsB.  They  are  composed  of  erectile  tissue,  and  measure,  when  dis- 
tended with  blood,  a  little  over  an  inch  in  length.  As  the  head  of  the 
child  passes  through'  the  vulva  during  parturition,  these  bodies  are 
pushed  forward  to  prevent  their  being  compressed  between  the  head 
and  the  pubic  arch.  Still,  rupture  does  sometimes  occur,  and  then 
the  haemorrhage  leads  to  the  formation  of  thrombus  of  the  labia  ma- 
jors. The  upper  ends  of  the  vaginal  bulbs  are  rather  pointed,  and 
communicate,  by  means  of  a  small  plexus,  the  pars  intermedia  of 
Kobelt,  with  the  vessels  of  the  glans  clitoridis.  Through  this  connec- 
tion the  blood  is  pressed,  during  venereal  excitement,  by  the  reflex 
contractions  of  the  musculus  constrictor  cunni,  from  the  turgid  bulbs 
into  the  glans  of  the  clitoris. 

"^  The  meattia  urethrm  is  situated  in  the  median  line,  at  the  lower 
portion  of  the  vestibular  space,  about  three  quarters  of  an  inch  from 
the  glans  of  the  clitoris.  It  is  surrounded  by  a  ring  of  muscular  fibers, 
which  keep  it  closed  under  ordinary  circumstances.  These  fibers  cause 
a  puckering  of  the  mucous  membrane,  which  is  easily  recognized  by 
the  experienced  finger,  and  serves  as  a  guide  for  the  introduction  of 
the  catheter. 

Sebaceous  glands  are  found  in  great  abundance  in  the  tissues  of 
the  nymphse,  where'  they  furnish  a  fatty,  yellowish-white  material, 
possessing  a  peculiar  odor.  This  material,  when  accumulated  beneath 
the  prepuce  of  the  clitoris,  constitutes  the  smegma  prmputii,  so  com- 
mon in  women  who  neglect  the  niceties  of  the  toilet. 

The  mucous  glands  of  the  vulva  are  divided  into  the  glandulse  ves- 
tibulares  majores  and  the  glandules  vestibulares  minores. 

The  glanduloB  vestiiulares  minores  are  from  five  to  seven  in  num- 
ber, and  are  irregularly  distributed  in  the  neighborhood  of  the  meatus 
urethrsB.  They  are  of  the  compound  racemose  variety,  of  about  the 
size  of  poppy-seed,  and  possess  short,  wide  ducts  with  large  orifices. 
Tyler  Smith  says  that  one  of  these  lacunae  may  be  enlarged  sufficient- 
ly to  admit  a  small-sized  catheter,  leading  the  operator  to  suppose 
that  he  has  reached  the  bladder,  while  the  instrument  is  really  in  a 
cul-de-sac.* 

Professor  Skene, f  of  Brooklyn,  has  drawn  attention  to  the  exist- 
ence of  two  glandular  structures,  from  three  eighths  to  three  quarters 
of  an  inch  in  length,  situated  in  the  muscular  walls  of  the  urethra. 
The  orifices  of  these  glands  are  found  about  an  eighth  of  an  inch 

•  W.  Ttlke  Smith,  "  Manual  of  Obstetrica,"  p.  22. 

f  Skekk,  "The  Anatomy  and  Physiology  or  Two  Important  Glands  of  the  Female 
Crethra,"  "American  Journal  of  Obstetrics,-'  April,  1880,  p.  266. 
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above  (within)  the  outer  border  of  the  meatus.     The  correctness  of 
this  observation  I  have  had  frequent  o])portuiiity  to  verify. 

Tlie  <jlandul(B  vestibulares  majores  were  tirst  discovered  in  the 
human  subject  by  Bartholin,  and  bear  sometimes  his  name  and  some- 
times that  of  Duverney.  They  are  two  in  number,  of  the  size  of  a 
pea,  and  of  a  reddish-yellow  color.  They  are  situated  behind  the  pos- 
terior extremities  of  the  bulbi  vestibnli,  which,  Ifowever,  they  partially 
overlap.  They  are  of  the  compound  racemose  variety,  and  their  acini 
oi)en  into  a  duct  a  little  over  a  half-inch  in  Icugth,  wide  at  its  begin- 
ning, but  which  narrows  toward 
its  orifice.  The  duct  takes  au 
oblique  course  along  tlie  inner 
side  of  the  vaginal  bulbs,  and 
terminates  in  frout  of  the  hy- 
men, at  the  angle  which  the  hy- 
mou  or  ita  i-emuins  (the  carun- 
culffi  myrtiformes)  makes  with 
the  walls  of  the  vestibule.  The 
glands  of  Bartholin  secrete  a  yel- 
lowish, adhesive  fluid,  wliich  is 
poured  out  freely  during  coitus, 
and  pn'])aratory  to  the  passage  of 
the  child  at  the  time  of  labor. 
This  secretion,  by  rendering  the 
parts  moist  and  slippery,  serves 
to  protect  the  mucous  surfaces 
from  mechanical  injury.  An 
abundant  secretion  may  likewise 
be  caused  by  erotic  dreams,  or, 
in  fact,  by  any  form  of  sexual 
excitement.  They  are  more  de- 
veloiwd  in  young  persona  than  in 
those  of  middle  life,  and  iu  old 
age  they  seem  in  some  cases  to  I 
disappear  altogether. 

The  orifirium  vatfinm  differs 
greatly,  both  as  to  size  and  ap- 
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inniiiM  pnMrticc:  a.  oiit^ni>;  7,  iprtiiuw.;    accustomed  to  scxual  intercourse, 

■■  •'-!  :  0,  vostilmli-;  li\  nriflco 

w'inir  lower  portion   of 

ti  11,  oritli'c  of  tilt' ulnnii 

ol  Duvtiuc)  ;   1£,  mons  Veneris.     ^Sop- 


and  in   those  who   have    borne 
children. 

In  virgins  (vide  Fig.  1)  the  an- 
terior extremity  of  the  vagina  ter- 
minates in  a  thin  membrane,  termed  the  hymen,  wliich  projects  between 
the  labia  minora.     The  mucous  membrane  of  the  inner  surface  of  the  : 
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hymen  is  continnous  with  that  of  the  vagina ;  the  outer  surface  is 
covered  by  an  extension  of  the  mucous  covering  of  the  vulva.  The 
space  between  the  two  mucous  surfaces  contains  blood-vessels,  con- 
nective tissue,  aud  a  few  muscular  fibers  derived  from  the  vaginal 
walls.*  The  vaginal  orifice,  which  is  therefore  in  virgins  identical 
with  that  of  the  hymen,  has  usually  a  crescentic  shape,  with  its  con- 
cave border  looking  toward  the  urethral  orifice,  so  that  a  small  open- 
ing is  left  anteriorly  for  the  escape  of  the  menstrual  fluid.  There  are, 
however,  a  number  of  other  less  common  varieties,  of  which  the  follow- 
ing are  the  mo3t  important :  1.  The  hymen  annularis,  with  a  small 
central  opening.  2.  The  hymen  cribriformis,  with  a  number  of  small 
openings.  3.  The  hymen  imperforatus,  which  completely  occludes 
the  vagina,  and  occasions  retention  of  the  menses.  4.  The  hymen 
fimbriattts,  from  its  resemblance  to  the  fringed  extremity  of  a  Fallo- 
pian tube.  This  variety  possesses  medico-legal  importance,  from  the 
possibility  of  its  being  mistaken  for  a  normal  ruptured  hymen. 

The  thin  tissues  which  constitute  the  hymen  are  usually  lacerated 
by  the  first  complete  coitus.  Laceration,  however,  is  not,  in  all  cases, 
the  necessary  result  of  sexual  intercourse.  A  young  girl,  nineteen 
years  of  age,  at  one  time  under  treatment  for  amenorrhoea  in  the  uter- 
ine wards  of  the  Bellevue  Hospital,  possessed  a  perfect  hymen,  the 
opening  of  which  was  of  the  ordinary  size,  yet  so  distensible  was  its 
tissue  that  a  medium-sized  (one  inch)  Fergusgon  speculum  was  repeat- 
edly introduced,  for  purposes  of  exploration,  without  in  the  slightest 
degree  affecting  its  integrity.  Hyrtl  mentions  a  specimen  of  the 
female  genitalia  preserved  in  Meckel's  museum,  at  Halle,  where  the 
hymen  is  perfect,  though  the  woman  had  given  birth  to  a  seven- 
months  child,  f 

We  are  indebted  to  Schroeder  for  having  pointed  out  that  the 
fleshy  eminences,  known  as  the  carunculsa  myrtiformes,  are  the  result 
of  child-bearing,  and  not,  in  the  rule  at  least,  of  sexual  intercourse. 
Coitus  simply  causes  a  solution  in  the  continuity,  at  one  or  more 
points,  of  the  free  border  of  the  hymen.  The  pressure  of  the  child's 
head,  however,  during  labor  causes  necrosis  and  sloughing  of  the 
heretofore  persistent  though  lacerated  hymen,  of  which,  subsequently, 
the  familiar,  isolated  elevations  of  mucous  tissue  about  the  vaginal 
orifice  furnish  the  only  visible  traces.  J  My  own  experience  is  entirely 
confirmatory  upon  this  point.  In  the  examination  of  young  nuUipa- 
roua  prostitutes,  who  enter  the  Bellevue  Hospital  for  uterine  disor- 
ders, I  have  always  found  a  torn  hymen,  but,  in  no  case,  carunculse 
myrtiformes. 

•  Vide  BuDiN,  "Recberches    sur  I'hymen  et  rorifico  vaginalc,''  "Publication  du 
progriB  mMlcale,"  1879. 

t  Htbtl,  "  Handbucb  der  topographiscben  Anatomie,"  Wien,  5te  Auflagc,  Bd.  it,  p.  162. 
t  ScHBOSDiR,  "Scbwangerscbaft,  Geburt,  und  Wocbenbetl,"  Bonn,  1867,  p.  6. 
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With  the  destruction  of  the  hymen  the  orifcium  vagince  is  hrmrnlcil 
by  the  labia  minora  and  the  vestibule. 

The  Vagina. — The  vagina  is  a  membranona  canal,  connecting  iho 
uterus  with  the  external  parts  of  generation.     It  runs  in  an  oblique 


Pio.  B. — Bwrtnn  fhmneh  the  fi>tnal«  jich-is.*    1,  rectnm  ;  2,  utenis ;  J,  cxonviitio  recto-nH^ 
r'  ■    '  '1       '       ;  4,  cxcoviitio  \esi<'T-Hli'rinn;  5.  bliiddcr;  0,  clitorU;  7,  iire- 

M'tor  uii ;  III,  viujiau;  11,  conncctive-tiaiue  layer.    (Kobl- 
.      .      ■        il?-) 

direction  forward  from  its  attachment  at  tlie  cervix  to  its  orifice  at  the 
ralva.  When  not  artificially  drlated,  its  anterior  and  posterior  walls 
are  in  contact  with  each  other.    The  length  of  the  vagina,  owing  to  its 

•  In  gpitc  nf  crUlciems  to  which  Kuhlrausch'a  ilrawiiig  has  of  late  been  eubjeciej, 
owlhg  to  the  (li»|(xvtii>n  of  the  vasina  and  the  utcru.i  resulting  from  the  manner  of  prcpa- 
r«tliin,  Kohlratisc-U  hmnng  filled  the  rectum  with  cotton,  and  the  bladder  with  aloubul 
prevjoue  to  Bei-lion,  t  hare  concluded  to  rctnin  it  in  the  present  edition,  because  it  still 
furnishes  the  best  profile  roprosentation  of  the  rciations  of  the  pcritona^nm,  and  the  eilua- 
tion*  of  the  loose  coanectire  ti^ue,  botli  points  of  espceiiil  obstetrical  importance. 
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extraordinary  distensibility,  is  usually  greatly  over-estimated.  Admit-, 
ting  considerable  yariations,  dependent  upon  weight,  position,  etc.,  of 
the  uterus,  two  and  a  haU  inches  for  the  anterior,  and  a  little  over 
three  inches  for  the  posterior  wall  may  be  accepted  as  fair  average 
measurements.*  The  vagina  is  placed  between  the  rectum  and  bladder, 
and  is  more  or  less  intimately  connected  with  both  those  organs.  In 
its  upper  fifth,  the  vagina  is  separated  from  the  rectum  by  the  cul-de- 
sac  of  Douglas.  From  thence  downward,  the  rectum  and  vagina  form 
a  common  partition,  the  septum  reeto-vaginale.  Above  the  pelvic 
floor  a  layer  of  connective  tissue  continuous  with  the  pelvic  fascia 
unites  the  rectum  and  vagina  together.  Below  the  pelvic  floor  the 
union  of  the  two  organs  is  immediate.  Luschka  limits  the  term 
"septum  recto-vaginale "  to  this  lower  half  of  the  common  wall.f 

The  upper  half  of  the  anterior  vaginal  wall  is  attached  to  the  blad- 
der by  means  of  loose  connective  tissue,  while  the  lower  half  is  insepa- 
rable from  the  tissues  about  the  urethra.  The  partition  thus  formed 
between  the  urethra  and  vagina  is  termed  the  septum  urethro-vaginale. 

The  fornix,  as  the  upper  part  of  the  vagina  is  termed,  encircles 
the  vaginal  portion  of  the  cervix  in  such  a  way  as  to  extend  at  least 
twice  as  high  upon  its  posterior  as  upon  its  anterior  aspect.  The 
vaginal  walls,  when  not  distended  artificially,  are  directly  applied  to 
the  vaginal  portion  of  the  cervix. 

The  structure  of  the  vaginal  walls  is  not  identical  in  all  parts  of 
the  canal.  In  the  upper  portion  the  internal  surface  is  nearly  smooth, 
and  the  walls  measure  from  a  half  a  line  to  a  line  in  thickness.  They 
are  composed  of  a  mucous  membrane,  a  muscular  coat,  and  an  exter- 
nal connective-tissue  sheath,  or  layer.  The  latter  is  highly  elastic, 
and  afEords  support  to  the  vaginal  blood-vessels.  The  muscular  fibers, 
which  are  of  the  involuntary  variety,  run  in  both  a  longitudinal  and 
transverse  direction,  and  are  so  interwoven  together  that  a  dissection 
into  distinct  strata  is  impossible. 

.  The  connective-tissue  and  muscular  layers  gradually  increase  in 
thickness  as  they  approach  the  vaginal  orifice.  A  circular  bundle  of 
voluntary  fibers,  the  sphincter  vagina  of  Luschka,  surrounds  the  lower 
extremity  of  the  vagina  and  urethra.  The  contraction  of  this  sphinc- 
ter not  only  acts  upon  the  v^nal  orifice,  but  likewise  serves  to  close 
the  urethra  by  compressing  it  against  the  septum  urethro-vaginale.  J 

The  vagiruil  columns  are  two  thickened  ridges,  which  occur  in  the 
median  line,  upon  the  anterior  and  posterior  walls,  at  the  lower  por- 
tion of  the  vagina.  The  anterior  column  is  more  prominent,  in  the 
rule,  than  the  posterior.  It  is  often  divided  into  two  portions  by  a 
longitudinal  furrow.    In  these  thickened  ridges  the  muscular  £bers 

•  LvscHKA,  "  Die  Anatomie  des  menschlichen  Beckons,"  Tubingen,  1664,  p.  383. 

t  lUd.,  p  384. 

X  Lc^cBKA,  "  Die  Anatomie  des  mcnschlicben  Bcclsens,"  T&bingcn,  1864,  p.  387. 
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possess  a  trabecular  arrangement  and  inclose  offshoots  from  the  venoos 
plexus.  The  columns  thus  present  a  cavernous  structure.  They  aro 
not,  however,  endowed  with  erectility.    When  turgid  with  blood,  they 

serve  to  close  the  vagina,  but  the  resist- 
ance they  offer,  like  that  afforded  by  a 
filled  sponge,  is  easily  overcome.*  The 
mucous  membrane  covering  the  colnmna 
is  greatly  thickened,  and  abundantly 
supplied  with  vessels. 

The  vagina  is  likewise  furnished  with 
transverse  ridges  (cristm,  not  rugce — 
they  are  not  wrinkles),  which  are  more 
fully  developed  ujiou  the  anterior  than 
u]iou  the  posterior  Widl.  In  virgins  these 
ridges  possess  a  nearly  cartilaginous  con- 
sistence. Any  relaxing  agency,  such  as 
chronic  catarrh,  child-bearing,  and  the 
like,  serves  to  efface  them,  and  render 
the  vagina  smooth. 

The  mucous  membrane  of  the  vagi- 
na is  covered  with  numerous  vascular 
papilla;,  which,  under  certain  conditions, 
especially  those  pertaining  U)  pregnancy, 
may  reach  such  a  degree  nf  develo))ment 
as  to  communicate  to  the  finger  a  dis- 
tinctly granular  sensation. 

Though  the  secreting  glands  of  the 
vagina  f  are  few  in  numl>er,  it  is  covered, 
even  in  periods  of  repose,  with  a  thin 
layer  of  acid  mucus.  Under  sexual  ex- 
citement, and  during  menstruation  or 
pregnancy,  the  amount  of  this  secretion 
is  largely  increased. 

The  hypogastric,  the  uterine,  the 
vesical,  and  the  pudendal  arteries  all  send  branches  to  the  vagina. 
The  pulsations  of  the  uterine  artery  may  sometimes  be  felt  through 
^he  npiK?r  part  nf  the  vaginal  walls.  During  pregnancy  these  pulsa- 
tions are  always  so  distinctly  marked  as  to  constitute  a  good  inferen- 
tial sign  of  that  condition.  "  * 

The  veins  form  a  dose  plexus  around  the  vagina.  Like  all  the 
pelvic  veins,  they  are  without  valves,  and  arc  therefore  peculiarly  sub- 

•  nixtr,  "Hanriliucli  dor  Elugenrcidelchrc  dcs  Mcnscbcn,"  Braunschweig,  1866,  p. 
ISO, 

\  The  occasional  presence  of  glands  In  the  raginn  has  been  dcmonstratoj  liv  Preu»- 
ohen.     Vide  Tirchow's  "Arehlv,"  1877,  vol.  In,  p.  111. 


Fio.  6 — ^Tha  vnrin«  (exposed  in  if« 

(I  :'  "^  ''i  by  Iho  mnitvul  nf 
1 1  wall),     (hi.  orifici- 

ii:  ;    OHf,  oriflciuni  utc- 

riiiuiii-vitUtnium ;  B,  section  of 
wnllatthu  lorniivagiuic.  (Hen- 
Ic.) 
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ject  to  stasis  from  anything  that  interferes  with  the  return  circulation. 
Blood-stasis,  with  enlargement  of  the  vaginal  veins,  communicates  a 
deep-purple  color  to  the  vagina.  As  the  requisite  conditions  are  ful- 
filled during  gestation,  Jacquemin  and  Kluge  proposed  to  include 
this  coloration  of  the  vagina,  which  they  compared  to  wine-lees,  among 
the  signs  of  pregnancy.  It  occurs,  however,  though  perhaps  to  a  less 
intense  degree,  in  prolapsus  uteri,  in  cases  of  pelvic  tumors,  and  the 
like.  As  free  intercommunication  exists  between  the  vaginal  plexus 
and  the  plexuses  distributed  to  the  pudendum,  the  rectum,  the  blad- 
der, and  the  uterus,  a  disturbance  in  the  circulation  of  any  one  of 
these  organs  is  necessarily  attended  with  some  degree  of  circulatory 
disturbance  in  all  the  contiguous  organs. 

The  general  relations  of  the  external  and  internal  organs  of  genera- 
tion are  admirably  given  in  Fig.  7,  which  we  have  borrowed  from 
Beigel.*  It  represents  the  comjilete  generative  system  of  a  virgin 
(natural  size). 

II.  The  Uterus,  Fallopiak  Tubes,  and  Ovaries. 

The  Uterus. — The  uterus  in  the  virgin  differs  somewhat  in  shape 
and  size  from  that  of  a  woman  who  has  borne  children.  The  follow- 
ing description  is  intended  to  apply  to  the  nuUiparous  uterus  only :  In 
outward  form  the  uterus  has  been  compared  to  an  inverted,  wide- 
necked  flask.  It  is  flattened  antero-posteriorly.  Its  average  length  is 
in  the  neighborhood  of  two  and  a  half  inches,  though  its  dimen- 
sions vary  to  a  very  considerable  extent.  It  is  divided  by  a  tolerably 
well-defined  constriction  into  two  parts  of  nearly  equal  length.  The 
upper,  larger  portion  possesses  an  anterior,  flattened,  and  a  posterior, 
convex  surface.  It  is  limited  by  three  borders.  The  upper  border  is 
moderately  convex.  The  lateral  borders  are  convex  above  and  concave 
below.  The  Fallopian  tubes  pass  into  the  uterus  at  the  junction  of 
the  upper  and  lateral  borders.  The  width  of  the  uterus  at  this  point 
is  about  one  inch  and  a  half.  The  lower  portion  has  a  spindle  shape, 
and  measures  about  a  half-inch  in  its  widest  diameter. 

All  the  lower,  spindle-shaped  portion  of  the  uterus  is  termed  the 
cervix,  or  neck.  The  portion  of  the  uterus  comprised  between  the 
neck  and  the  Fallopian  tubes  is  called  the  corpus,  or  body.  The 
segment  situated  above  the  Fallopian  tubes  is  distinguished  as  the 
fundus.  • 

The  lower  extremity  of  the  cervix  projects  freely  into  the  vagina, 
and  forms  the  portio  vaginalis,  the  vaginal  portion.  It  possesses  a 
transverse  aperture,  measuring  from  a  half  a  line  to  two  lines  in  width, 
termed  the  external  orifice,  or  more  frequently  the  os  tincce,  from  a 
fancy  of  the  anatomists  that  it  resembled  the  mouth  of  a  tench.     The 

•Beioel,  "Die  Erankhciten  dcs  wciblichen  Gescblcchtes,"  Eriangen,  1S74,  Bd.  I,  p. 
28,  Fig.  2. 
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03  tincae  is  bounded  by  two  thick  lips,  of  whicli  the  anterior  is  abso- 
lutely longer  than  the  posterior.  As,  howeTer,  the  distance  from  the 
f  xtemal  orifice  to  the  vaginal  insertion  is  about  half  as  gi-eat  anteriorly 


c 

3 


Fio.  8.— 


I.  8. — VirtHn  uterus.  A.  anterior  vipw  ;  B,  in(<r1iiin  «>ction  ;  C,  Ia(cm1  neotinn  fSnppey). 
A,  1,  l«i<iy ;  a,  S,  antcK'n  ;  8,  cervix ;  4,  «ito  of  tho  n»  intomum  ;  R,  vn^niil  [xirtion  <i(  tho 
cvrvix ;  <l'.  external  •« :  7,  7.  vQjfiiin.  B,  1,  1,  pmfllp  nf  the  iintsrior  iurfuco;  2,  vcsico- 
ut<«rlnii  i'ul-<li'-i«n.-;  S,  S,  pmHl"  of  ilin  po'tlfrior  »ur(i««! ;  4,  boily:  S.  neck;  fl,  iAthinilit, 
7  •     ■     ■  1  vix;  9,  oa  inli'miini ;  Ifi,  iinturiiir  liji  orilii!  f»9 

'  1.     C.  l.rnvily  cif  ihc  Imily  ;  2,  lalrriil  wall; 

iiuin  ;  6,  cavity  of  tlio  ciTvix  ;  7,  iirlx.ir  vittt' of 
tiic'  c«;[vu(;  a,  lis  vxtuiuuiu;  it,  ii,  vutjiiui. 


as  posteriorly,  a  sensation  is  communicated  to  tho  finger,  when  an 
examination  is  made  per  vaginam,  as  though  the  anterior  lip  wore 
really  the  shorter  of  the  two.  This  absolute  superior  length  of  the 
anterior  lip,  combined  with  the  natural  oblique  direction  of  the  uterus, 
causes  the  extoriiul  orifice  to  look  nearly  directly  backward,  a  fact 
which  is  readily  recognized  when  the  organs  are  examined  in  situ  by 
means  of  a  Sims's  Bi)eculum. 

Upon  lateral  gcctien.  the  uterus  is  found  to  be  provided  with  a 
cavity,  in  wiiich  the  upper  portion  or  cavity  of  the  body  is  lo  be  dis- 
tinguished from  the  lower  portion  or  can.al  of  the  cervix.  The  cavity 
of  the  body  ])resent4  a  triangular  shape  with  convex  borders.  Tho  two 
upper  angles  communicate  by  a  small  opening,  hardly  large  enough  to 
admit  a  fine  bristle,  with  tho  canal  of  the  Fallopian  tubes.  At  tho 
lower  angle  is  situated  the  o»  internum,  a  circular  orifice,  large  enough 
to  admit  a  uterine  sound,  which  forms  the  int*'mnl  anatomical  limit 
between  the  body  and  the  cervix.  The  canal  of  the  cervix  has  a  fusi- 
form shape,  and  is  included  between  the  internal  and  external  orifices 
nlremly  describc<l.  Its  inner  surface  is  characterized  by  two  longitu- 
dinal ridges,  occupying  the  anterior  and  posterior  walls,  from  which 
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branching  processes  extend  obliquely  upward,  giving  rise  to  an  appear 
ance  which  justifies  the  title — arbor  vita  uteritia. 

In  women  who  liave  borne  children,  the  uterus  measures  three  inches 
in  length,  of  which  nearly  two  inches  belong  to  the  body  and  one  to 
the  cervix.    There  is  increased  convexity  of  the  fundus.    The  distauco 


Fio.  9.— A,  nju 


ilcrus,  anterior  surt'aco  ;  B,  utcn^'  ■  ,i  ■  ii;  .    V'~"1'1*)'0 


between  the  insertions  of  the  Fallopian  tubes  measures  over  two  inches. 
The  width  of  tlie  cervix,  at  its  junction  with  the  body,  measures  one 
inch.  The  uterus  thus  assumes  a  pyriform  shape.  The  cavity  of  the 
uterus  loses  its  triangular  character,  and  assumes  a  more  ovoid  ap- 
pearance. The  external  orifice  no  longer  forms  a  smooth  transverse 
depression,  but  its  edges,  lacerated  by  childbirth,  communicate  the 
impression  of  a  rounded,  puckered  surface. 

Wlien  a  profile  section  is  made  through  a  perfectly  healthy  unim- 
pregnated  uterus,  its  walls  are  found  in  actual  contact.  A  cavity  does 
not,  therefore,  naturally  exist. 

The  uterus  is  so  situated  in  the  pelvic  cavity  as  to  possess  a  large 
degree  of  mobility.  Its  lower  extremity  projects,  as  we  have  seen,  into 
the  vagina.  The  supra-vaginal  portion  of  the  cervix  is  attached  anteri- 
orly to  the  walls  of  the  bladder.  That  portion  of  the  uterus  wliicli  ex- 
t<*nds  freely  int^o  the  pelvic  cavity  is  covered  by  a  reflection  of  the  peri- 
tonaeum, jirecisely  as  though  the  uterus  had  been  pushed  from  below 
upward  into  the  peritoneal  sac.  Thus  the  peritonseum  covers  the  uter- 
us anteriorly  and  posteriorly.  Its  two  surfaces  meet  at  the  lateral  bor- 
ders of  the  uterus,  and  thence  spread  outward  to  the  ilia  of  the  respec- 
tive sides.  These  peritoneal  folds  divide  the  pelvic  cavity  into  two  near- 
ly equal  halves,  and  are  termed  the  lignmentn  lata,  or  broad  ligaments. 


FEMALE  ORGAXS  OP  GENERATIOK. 


16 


Two  iieritonoal  folds,  containing  a  few  contractile  fibers  derired 
from  the  muscular  tissue  of  the  nterns,  pass  forward  from  the  uterus 
to  the  bladder — the  plica  vesico-uterincB,  These  folds  form  the  sides 
to  a  space,  limited  anteriorly  and  posteriorly  by  the  bladder  and  uterus, 
termed  the  cir^avnfio  vcsico-ulirina.     {  Vide  4,  Fig.  5.) 

Upon  the  posterior  surfnce,  tiie  peritona-um  descends  down  not 
only  over  the  entire  supra- vaginal  portion  of  tlic  uterus,  but  over  that 
portion  of  the  vagina  wliieh  covers  the  posterior  lip  of  the  iutra-vagi- 
nal  portion.  Thence  it  curves  upward,  and  becomes  continuous  with 
the  peritoneal  investment  of  the  rectum.  Thus  a  deep  ml-fle-iac  is 
formed  between  the  uterus  and  the  rectum,  known  as  the  excavatio 


^^1^ 


Fio,  10. — ^Virgin  utorns  pjicm-d  poeu-riorly.  jhowinir  »l  A,  A,  the  o»  Internum  ;  at  <7  <,  oa 
cxtcraum  ;  P,  pvritunval  roldK.    (Bondl.) 

rtdo-uterinn,  or  cul-dcmc  of  Douglan.  Two  lateral  folds  of  peri- 
tonteam  likewise  pass  from  the  uterus  to  the  rectum,  which  form  sides 
to  this  sjuice,  the  plicm  recfo-uterin/e.  These  folds  inclose  in  their 
free  borders  contnictile  muscular  fibers,  derived  from  the  uterus  and 
vagina.  The  piicie  recto-uterinse  jrass  backward,  near  the  rectum,  to 
the  neiehl)orhood  of  the  second  sacral  vertebra.  As  the  muscular 
fibers  they  contain  were  believed  by  Luschka  to  fulfill  the  function 
of  maintaining  the  utcnis  in  a  state  of  normal  aiiteversion,  he  proposed 
that  they  should  be  termed  the  rcfractoren  uteri.  In  Figs.  10  and 
11,  copied  from  Band),  it  will  bo  noted  that  in  the  virgin  uterus  the 
ltip|H;r  borders  of  the  peritoneal  folds  which  bound  laterally  the  cul-de- 
1  tac  of  Douglas  leave  the  uterus  at  a  point  corresponding  very  nearly 
to  the  site  of  the  os  internum  ;  whereas,  in  the  uterus  of  women  who 
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bare  borne  children,  the  os  internum  is  situated  at  a  considerable 
distance  below  the  folds,  a  diiference  which  Bandl  believes  to  be  due 
toau  expansion  of  the  upper  portion  of  the  cervical  canal  by  the  growth 
of  the  ovum  during  pregnancy,  the  expanded  portion  thereafter  form- 
ing permanently  an  addition  to  the  uterine  cavity. 

The  peritonaeum  covering  the   uterus  ig  an  exceedingly  delicate 
membrane.     In  front  it  is  so  adherent  to  the  subjacent  tissues  that  it 


\ 


Fio.  11. — Uterus  of  «  TTomnn  who  h*s  borne  cliUilren.  A,  A,  the  [wrtion  of  tlie  uterine  c«v. 
Ity  corrvsixmding  to  the  pcrilnotal  folda,  P;  ^, B,  oa  btumum ;  O*,  oa  externum. 
(Bandl.) 


can  not  be  removed  by  dissection  without  tearing.  Behind,  on  the 
contrary,  il  is  connected  with  the  uterus  by  a  loose  ureohir  tissue,  and 
can  be  c.isily  stripjwd  up  by  the  finger.  On  this  account  inflamm.i- 
tory  processes  are  attended  willi  more  pain  when  situated  ant^eriorly 
than  ]H>stcriorl\'. 

Tliouuh  it  may  be  proper  ta  speak,  in  a  general  way,  of  the  ntems 
as  occupying  a  position  coincident  with  the  axis  of  the  superior  pelvic 
strait,  it  must  be  borne  in  mind  that,  in  renlitj',  its  position  is  largely 
influenced  by  the  neighboring  organs.  Thus,  a  full  bladder  pu.?lie8 
the  fundus  backward.  A  full  rectum  shoves  the  cervix  forward. 
When  bladder  nnd  rectum  are  both  evacuated,  the  resiliency  of  the 
muscular  fibers  iji  the  rectouterine  folds  produces  a  limited  amount 
of  antevcrsion.  Marked  ilegreee  of  antcvorsion  or  antellexion  follow- 
ing the  evacuation  of  the  bladder  are  abnormal,  and  are  due  either  to 
fixation  of  the  cervix  resulting  from  inflammatory  changes  in  the 
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parametrium,  to  increased  size  of  the  uteras,  or  to  the  loss  of  the 
muscular  tonus. 

The  uterus  is  composed  of  muscular  fibers  of  the  unstriped  variety, 
arranged  in  bundles  and  united  together  by  delicate  processes  of  con> 
nective  tissue.  The  arrangement  of  tliese  muscular  fibers  has  been 
chiefly  studied  in  advanced  pregnancy,  when  three  separate  layers  may 
be  readily  distinguished  : 

1.  The  superficial  layer,  which  covers  the  anterior  and  posterior 
surfaces  of  the  uterus  like  a  hood,  while  the  sides  are  left  free.  It 
possesses  a  membranous  thinness,  and  is  intimately  adherent  to  the 
peritonsBum.  It  furnishes  longitudinal  fibers  to  the  external  muscular 
layer  of  the  Fallopian  tubes.  From  the  posterior  surface  its  fibers 
converge  to  form  the  ligamentum  ovarii,  a  broad  band,  measuring 
about  an  inch  in  length  and  a  fifth  of  an  inch  in  width,  which  passes 
from  the  upper  lateral  portion  of  the  uterus,  between  the  layers  of  the 
broad  ligament,  to  the  ovary.  From  the  anterior  surface  a  similar 
bundle  of  a  round  form,  the  ligamentum  teres,  passes  through  the  in- 
guinal canal  to  the  symphysis  pubis,  where  its  fibers  terminate  in  the 
connective  tissue  of  the  mons  Veneris.  The  ligamentum  teres  is  four 
to  five  inches  in  length,  and,  in  the  unirapregnated  uterus,  when  the 
fundus  is  depressed  below  the  pelvic  brim,  runs  in  a  curved  direction, 
upward,  outward,  and  forward,  to  gain  the  internal  inguinal  ring. 

2.  The  median  layer,  which  constitutes  the  great  bulk  of  the 
uterine  walls.  It  is  composed  of  longitudinal  and  transverse  fibers, 
which,  in  place  of  being  arranged  in  distinct  strata,  as  is  the  rule  in 
other  hollow  muscles,  form  an  intricate  interlacement,  in  the  meshes 
of  which  are  contained  the  vessels  of  the  organ.  The  longitudinal  are 
in  part  derived  from  the  lower  transverse  fibers,  and  pass  downward  to 
become  continuous  with  the  longitudinal  fibers  of  the  vagina,  and  in 
part  are  longitudinal  from  the  beginning,  but  are  clJsely  interwoven 
with  the  transverse  fibers.  As  they  descend  to  the  cervix,  they  gradu- 
ally diminish  in  bulk,  and  terminate  by  fine  processes  in  the  connec- 
tive tissue  directly  underlying  the  mucous  membrane  of  the  vaginal 
portion. 

3.  The  inner  layer,  composed  of  circular  fibers,  continuous  with 
the  circular  fibers  of  the  Fallopian  tubes  above  and  those  of  the  vagina 
below.  This^  like  the  external  layer,  is  extremely  insignificant  in  size. 
It  represents  the  vestiges  of  the  early  development  of  the  uterus  from 
the  filaments  of  MuUer.  A  special  re-enforcement  of  the  muscular 
fibers  around  the  internal  orifice  of  the  cervix,  constituting  the  so- 
called  "sphincter,"  is  admitted  by  most  anatomists. 

Upon  the  outer  surface  of  the  cervix,  just  at  the  point  of  the  vagi- 
nal attachment,  there  is  a  well-developed  layer  of  transverse  muscular 
fibers.  Circular  vessels,  imbedded  in  a  loose-meshed  connective  tissue 
containing  wide  lymphatic  spaces,  surround  the  cervix  at  the  same 
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poiut.     Thus  a  ridge  is  formed,  which  is  greatly  augmented  in  size 
during  pregnancy.     (  Vide  a.  Fig.  5.) 

In  the  cervix,  the  connective  tissue  exists  in  the  form  of  well-differ- 
entiuted  fibers  of  the  ordinary  variety.  In  the  body  of  the  uterus,  a 
similai"  loose-meshed,  wavy  connective  tissue  is  found  in  the  external 
layer,  where  it  sends  processes  between  the  muscular  bundles,  and  sur- 
rounds the  vessels.  In  the  median  layer,  rings  of  connective  tissuo 
accompany  the  vessels,  while  tibers  of  the  tinest  description  penetrate 
between  the  muscular  bi;ndles.  Fine  fibers,  of  a  like  character,  but 
more  abundant,  are  found  in  the  inner  muscular  stratum,  whence  they 
pass  directly  into  the  connective  tissue  of  the  mucous  membrane. 

The  mucous  mombrane  of  the  uterus  ia 
divided  into  that  lining  the  body  and  that 
which  Hues  the  cervical  portion,  between 
V  hich  cLaractcristic  differences  of  structure 

The  mucous  mcnibrnnc  of  the  body  \« 
tmooth  und  soft.  At  the  fundus  and  upon 
the  sides  it  measures  about  ^  of  an  inch  in 
thickness,  but  is  thinner  in  the  vicinity  of  the 
tuljes  and  the  cervical  portion.  It  is  covered, 
under  normal  conditions,  with  a  thin  layer  of 
truns])arcnt  alkaline  mucus.  When  examined 
with  a  magnifying-ghiss  its  surface  presents  a 
perforated  appearance,  due  to  the  openings  of 
the  uterine  (/lands.  These  glands  are  of  the 
tubular  variety,  have  a  sinuous  course,  and  are 
oftentimes  divided  below  into  two  or  three 
separate  blind  extremities.  They  extend,  in 
the  rule,  throu^  the  entire  thickness  of  tlie  mucous  membrane,  and, 
in  rare  instances,  penetrate  into  the  muscular  tissue  of  the  uterus. 
They  possess  a  delicat*  basement  mombnine.  composed  of  spindle- 
shai)ed  cells,  which  dovetail  into  one  another  like  the  endothelium  of 
the  capillaries  and  lymphatics.*  They  are  lined  by  cylindrical  cells 
which  are  said  to  possess  ciliaj.  The  mucous  membrane  of  the  body 
of  the  uterus  possesses  an  epithelium  of  the  ciliated  variety,  which 
produces  a  current  in  the  direction  of  the  F.allo])ian  tubes. f 

A  very  irregular  ca])illary  not-work,  with  delicate  walls,  extends 
between  the  glands,  and  passes  near  the  free  surface  into  venous  radi-j 
cles,  which  furnish  during  menstruation  the  source  of  venous  hemor- 
rhage. 

•  LloroLD,  "  Olo  LrmphsefiMC  dog  normalen  nicht  »chwongcrcn  ITtenig,"  "  Arch.  f. 
Oynack.."  Bil.  vi,  1H73.  Heft  1,  p.  SH. 

f  V.  SmicKiR.  "  Pic  Lchre  dcr  Geweben,"  Lclpsio,  1871,  »rt.  "  Utenu,"  von  Dr.  & 
Cbbobak,  pp.  Wii  it  ttq. 


llii.  1 2.  —  Si'clion  tl]MU"h 
the  niuo<»U9i  inumbrutii-' 
of  a  noraiftl  virt'in  iit<T- 
u*,  maimified  al>tut  fl>r- 
t^'  lUiimcti're  iKunJint 
utvl  Eii(filmann '.  S, 
nmco»»  muinlimno ;  />, 
l'IuihIs  ;  M,  inuspuliir 
tiiuiu'  bclone'mg  to  tbo 
inlfinuil  layer. 
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The  intermediate  space  is  filled  up  by  a  connective-tissne  mesh- 
work,  composed  of  fine  processes  and  spindle-shaped  cells,  whose  nuclei 
Limpart  to  hardened  specimens  a  grauuliir  ap- 
earance.  Leopold*  claims  for  this  mesh- 
work  the  significance  of  lymph-sinuses.  Tho 
close  attachment  of  the  mucous  membrane  to 
the  muscular  tissue  is  exidaiued  by  the  direct 
continuity  of  the  connective  tissues  of  the 
two  structures. 

Thu  mucous  membrane  of  the  cervix  is  of 
a  yellowish-red  color,  of  a  firm  consistence, 
and  possesses  the  penuiform  ridges  already  de- 
scribed. It  is  therefore  readily  distinguished, 
^both  by  the  eye  and  the  touch,  from  the  rod, 
Bmootli,  velvety  structure  of  the  mucous  mem- 
brane lining  the  body.  At  the  time  of  puber- 
ty, it  possesses  a  ciliated,  cylindrical  epitholi- 
nm,  which  extends  down  to  within  from  two 
to  three  lines  of  the  os  externum. f  Simple 
gland-tubes,  and  glands  with  multiple  cuh- 
de-sac,  are  found  upon  the  crests  and  sides  of 
tho  ridges  and  upon  those  jjortions  of  tho 
cervical  canal  in  which  ridges  do  not  exist. 
These  glands  arc,  genetically  considered,  sim- 
ple inversions  of  tho  mucous  membrane,  and 
are  lined  by  ciliated  epithelium.  When  tho 
neck  of  one  of  these  glands  becomes  obstructed,  the  secretion  accu- 
mulates, and  forms  tho  straw-colorod  vesicles  which  have  been  termed 
the  ovaltt  of  Naboth.  Papillary  structures,  of  clavate  shape,  arc  very 
numerous  in  the  lower  half  or  thii-d  of  the  canal.  According  to 
IvOtt,J  a  section  through  one  of  these  papillje  is  not  to  be  distin- 
guished from  a  section  through  one  of  the  smaller  folds  of  the  arbor 
vil«  uterina.  The  cervical  mucous  membrane  affords  thus  an  exten- 
sive secretory  surface,  furnishing  an  alkaline  mucus,  which  {Mjssesses 
imixirtijnt  physiological  functions  in  connection  with  conception,  preg- 
nancy, and  labor. 

The  Fallopian  Tubes.— The  Fallopian  tubes,  as  the  hi8tx)ry  of  their 
developments  goes  to  demonstrate,  are,  strictly  speaking,  integral  por- 
tions of  the  uterus.  A  glance  at  Fig.  15  will  serve  to  make  apparent 
the  cwntinnity  between  the  tissues  of  the  uterus  and  those  of  the  Fal- 
lopian tubes.  It  will  be  noticed,  too,  that  the  canal  of  the  latter  com- 
municates directly  with  the   uterine   cavity.      The   Fnlloiiian   tubes 

•  Op.  (it.,  p.  47. 

k  Uirr,  "iCur  Anntomie  and  Pliveiologic  dcr  Cenrix  Uteri,"  ErUngcn,  1872,  p.  17. 

t  LOTT,  t,  c,  p.  20. 


Fio.  18.  —  Section  thmuru 
uterus  ahoniiiif  eavitjr, 
a,  and  (itLuiJultti'  s(nict- 
ares,  d,    (Weber.) 
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mcusure  from  three  to  four  inches  in  leugtlu  They  are  included 
between  the  folda  of  the  broad  ligament  at  ita  upper  border.  As 
tbey  pass  outward  from  the  uterus  they  follow  a  somewhat  sinuous 
course,  aud  gradually  incre^iso  in  width  and  thickness.  The  free  ex- 
tremity possesses  an  ojiening  comnumiciitiiig  with  the  abdamliuil 
cavity,  the  dutium  nbdominale,  which  is  large  enough  to  admit  a  small 
goose-quill  (2'),  whereas  the  uterine  opening  does  not  exceed  jij  of  an 
inch  in  diameter.  Ilenle  designated  the  inner,  narrower  half,  which 
runs  a  comjiaratively  straight  course,  the  isthmuit,  and  the  outer,  sin- 
ous,  dilated  portion  the  ampulla  of  the  tube.     A  number  of  ragged. 


Flo.  14.— Posterior  lateral  view  of  the  utcnis  {V.l.),  tt-ilh  portion  of  llg.  latum  (A.2.),  oviduct, 

/!«.,  tiiubrin  oviiriwi;   ",  ■ivarium  ;  /..«.,  lia.  "vmii ;  y.  i.m.,  lig.  iufuudibulo-ovttrii.'ucu; 
L.i.p.,  lig.  intundihulo-j^lvicurii ;  /ti,  fuitoviirium.     (lliTile.) 

fringe-like  processes  surround  the  ostium  aMominale,  whence  the 
name  fimbriated  cxtremift/  of  the  tube.  These  fringes  received  like- 
wise from  the  mcdiseval  anatomists  the  name  viorxus  diaboli  from  a 
supposed  resemblance  to  the  root  of  tiie  scabiosa  succissji,  the  peculiar 
appearance  of  which  was  ascribed  by  the  Buperstilions  to  a  bite  the 
devil  gave  it  in  a  fit  of  anger  at  its  beneficent  action  in  the  maladies 
that  atfc'ct  the  human  race.*  One  of  the  fimbriae  (F.  i>.)  is  rather 
longer  than  the  rest,  and  is  attached  to  the  outer  angle  of  the'ovary. 

The  mustmlar  waJU  of  tiie  tiil)es  are  composed  of  unstriped  filxr*!. 
similar  to  those  described  as  existing  in  the  uterus.  They  arc  arranged 
in  two  layers  :  one,  longitudinal,  continnon.s  with  the  external  layer  of 
the  utenis  ;  and  the  other,  circular,  continuous  with  the  circular  fibers 

•  Utbtl,  "  Topograpliisclie  Austotnio,"  Wion,  18C5.  Bd.  xi,  p.  210. 
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of  thp  inner  uterine  layer.     Gakauization  of  the  tubes  causes  contrac- 
tions of  a  vermicular  character. 


Fio.  V>, — Section  Uirnngh  Fallopian  tubo.    (Bicbard,) 

Between  the  mnocalar  walls  and  the  peritoneal  covering  there  i;*  a 
connective-tissue  layer,  which  gives  support  to  a  rich  plexus  of  blood- 
vessela. 


M 


Tto.  16,— Section  Ihronfrb  unnalU  (thirty  diainetera).    a,  (ubmncoiu  tiiwur:  '>.  musoulnr 

Invr:  r.  •<>r<ii>  (-''•flfin.';  J.  miKvuin  riii'mbrnni- ;  t,  «,  vosiwlg ;  1, 1,  litllo  foMi.,  rcsiMii- 

->'<>fi  in  V"'"'"  ;  2,  2,  lonijitiidinal  foldoof  larifiT  fiin.',  with  tiiinitr- 

.  3,  litLlt  (bid*,  unilc-d  togt'thcr  so  a»  to  forni  a  tort  of  cajmlicular 
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The  mucous  membrane  of  the  tubes  is  extremely  vascular,  and  has 
a  ciliated  epithelium,  which  produces  a  current  in  the  direction  of  the 
uterus.  It  presents  numerous  longitudinal  folds,  wliich  are  much  more 
complicated  in  the  ampulla  than  in  the  isthmus.  In  the  ampulla  these 
folds  possess  an  arborescent  character,  as  may  be  seen  in  Fig.  16. 

The  Ovaries. — The  oyaries  are  two  flattened,  nearly  ovoid  bodies, 
situated  between  the  layers  of  the  broad  ligament.  They  measure 
from  one  to  one  and  a  half  inch  in  length,  from  three  fourths  of  an 
inch  to  an  inch  in  breadth,  and  from  a  third  to  a  half  inch  in  thick- 
ness. Each  ovary  is  connected  with  the  uterus  by  a  muscular  baud 
about  an  inch  in  length  and  a  fifth  of  an  inch  in  width,  termed  the 
Uyamentuin  ovarii. 

Previous  to  puberty  the  ovaries  present  a  smooth  surface,  but  after 

maturity  they  become  uu- 
iv       .^xtHiUwkihd'iAbfut.  even  and  corniguted  from 

the  enlargement,  rupture, 
and  cicatrization  of  the 
Graafian  follicles. 

Although  the  ovaries 
are  said  to  bo  of  ovoid 
shape,  in  reality  one  bor- 
der is  much  more  convex 
than  the  other.  The  com- 
paratively straight  border 
is  attached  to  the  jiostcrior 
surface  of  theanterior  layer 
of  the  broad  ligament.  Tho 
]iostcrior  layer  of  the  broad 
ligament  is  reflected  over 
the  entire  ovary,  with  the 
exception  of  the  attached 
l)order,  at  which  point  the 
hilum,  or  oix?niug,  is  situ- 
ated, through  which  the 
spermatic  vessels,  which 
are  includt'd  between  the 
folds  of  the  broad  liga- 
ment, find    entrance  into 

*lo.  It.  --T-ot.?itu.1iniil  seeHoti  of  ovurr  «ynm  •  perwn      *''<?  substance  of  the  organ. 
"  n  iiMirhi  diiimeuTo).    i,  nitiu'/inm ;  2,     Waldcvcr*  has  shown  that 

'  r  ol   Cortical  prirlinn  ;  8.  cvllnlnr  liiVHf  ,  "       i      ,  •       ii. 

ii'irtion;  4,  mcduiinn-  Bubstjincv ;  5.     an  abrupt  Change  in  the 

lonso  cinnwUvo  tissue  Iwtwccn  llio  firm  loycra  of       _i.„_„„i-,_-,*  il,/^n,,;fV.n1i,,r»i 

lUu  mcauiiary  Mibtuuioe.    ai«>ic)  Character  of  the  epithelium 

*  Waloktsii.  "  Elerstock  und  N'cbenciorstock,"  Strieker's  "  Handbuch  dor  Lohrc  der 
Ue«el»en,"  p.  548.  And  for  modification  of  Waldcyer's  earlier  views,  vidt  "  Archibloat 
and  Pambliiat,"  Wonn,  1888,  p.  08. 
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from  the  pavement  to  the  cylindrical  Tarietj  takes  place  where  the 
peritoneum  reaches  the  hilum  of  the  orary.  At  this  point,  too,  the 
connective  tissue  of  the  serons  membrane  ceases  to  form  an  independ* 
ent  layer,  easily  separable  from  the  underlying  tissues,  but  becomes 
lost  in  the  stroma  of  the  ovary. 

When  the  broad  ligaments  are  removed  from  the  body,  and  held  as 
nearly  as  possible  in  the  natural  position,  the  convex  border  of  the 
ovary  looks  downward.  If  the  broad  and  ovarian  ligaments  are,  how- 
ever, put  upon  the  stretch,  the  convex  border  rises  and  looks  directly 
backward. 

The  ovary  is  found,  upon  section,  to  contain  a  fibrous  stroma,  the 
arrangement  of  which  can  be  best  understood  by  reference  to  the  ac- 
companying excellent  illustration  from  Henle. 

Externally,  the  ovary  is  surrounded  by  a  fibrous  coating,  the  so- 
called  tunica  albuginea.  In  the  first  three  years  of  existence,  how- 
ever, the  albuginea  is  wanting.  Even  in  a  state  of  complete  develop- 
ment, it  can  never  be  stripped  off  as  a  separate  layer,  but  is  always 
intimately  adherent  to  the  subjacent  tissues. 

Beneath  the  albuginea  the  parenchyma  of  the  gland  is  further 
divided  into  an  outer  cortical  and  an  inner  medullary  substance. 

The  medullary  substance  has  a  spongy  texture,  and  is  of  a  reddish 
color.  It  contains  an  abundance  of  blood-vessels,  the  branches  of  which 
pursue  a  spiral  course.  ^  The  cortical  substance  is  of  a  grayish  color. 
In  it  a  multitude  of  small  follicles,  of  the  utmost  functional  impor- 
tance, lie  imbedded.  The  precise  description  of  these  follicles  will  be 
given  in  connettion  with  the  subject  of  ovulation.  The  stroma  of  the 
cortical  substance  is  nowhere  sharply  distinguished  from  that  of  the 
medullary  portion.  The  fibers  of  the  stroma,  for  the  most  part,  radi- 
ate from  the  center  toward  the  circumference.  Just  underneath  the 
albuginea,  however,  the  connective  tissue  of  the  cortical  substance  pre- 
sents a  felted  arrangement.  This  portion  is  termed  in  the  illustration 
(Fig.  17)  the  fibrous  layer,  in  contradistinction  to  the  more  central 
portion,  which  is  largely  composed,  in  the  neighborhood  of  the  vessels 
and  the  follicles,  of  round  and  spindle-shaped  cells. 

The  Vessels  of  the  Uterus  and  its  Appendages. — The  uterus  receives 
its  arterial  supplies  from  the  following  sources  :  1.  The  arteria  uter- 
ina  hypogastrica.  This  artery,  as  its  name  implies,  is  derived  from 
the  hypogastric.  It  first  pursues  a  downward  course  to  reach  the  vagi- 
nal fornix,  where  its  pulsations  may  be  felt  during  pregnancy.  Thence 
it  curves  upward  between  the  folds  of  the  broad  ligament,  and  follows 
a  tortuous  course  along  the  lateral  borders  of  the  cervix  and  corpus 
uteri.  It  distributes  small  branches  to  the  fornix  vaginae,  and  large 
ones  to  the  uterus.  The  uterine  branches  are,  in  part,  distributed  to 
the  surface  of  the  uterus,  and,  in  part,  penetrate  the  muscular  tissue, 
to  form  a  thick  capillary  net- work  immediately  under  the  uterine  mu- 
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cons  membrane.     Of  surgical  interest  is  a  circumflex  branch,  which 
unites  the  arteries  of  each  side  with  one  another.     The  situation  of 

this  branch  is  Just  at  the  junction 
of  the  cervix  and  body.  Dar- 
ing pregnancy  otliur  anastomotic 
branches  are  develoiwd.*  As  the 
pregnant  uterus  is  situated  direct- 
ly' undtT  the  abdominal  walls,  the 
arteriiil  murmurs  are  at  certain 
points  distinctly  a))precittble,  and 
furnish  the  auscultatory  sign  of 
Itregnaney  improi)erly  termed  the 
"placental  bruit."  2.  Tho  arffiria 
ulerina  aorlica,  or  internal  sper- 
matic artery.  The  origin  of  this 
.-irtery  is  situated  about  two  and  a 
half  inches  above  the  bifurcation 
of  the  aorta.  It  pursues  a  scrpen- 
tino  course,  and,  in  places,  makes 
spiral  turns,  wliicli  are  specially 
marked  during  pregnancy.  It  de- 
scends obliquely  duwnwai'd  under 
the  poritontEum  to  the  cavity  of 
the  pelvis,  and  then  ascends  be- 
tween the  folds  of  the  broad  liga- 
meuta  to  reach,  by  its  branches, 
the  ovary,  (he  Fallopian  tube,  and. 
by  its  main  trunk,  the' side  of  the 
uterus,  where  it  forms  a  direct 
communication  with  the  art.  uto- 


%-^ 


Flo.  18. — Art*rial  ve«~el»  in  «  nterii!'  ten 
dii\ «  ftftcr  diliverv  ;  tlie  utcnis'  is  tiiriiml 
IitnT;ird,  HO  fLS  to  pri-scnt  the  iKwu*ri'ir 
n>>jK'i"t.  1,  tuiiUuR  ut«ri ;  2,  vneuinl  (>or- 
tiun  ;  S,  8j  lis;,  tfiwi ;  4,  i,  Fallopinn 
luV-en;  6;  niflitovnrv  ;  (I,  rihiluiuiiiuliioi'- 
tu;  7,  lut.  mi'"*iiliTiui  inf.;  8.  S,  art. 
uli'rina  nortic'u  (spvnnfttiv  urU'rical;  It, 
H,  art.  ilinca  cotnmunin  ;  1>>,  iirt.  iliuou 
ixt.  ;  11,  iirt.  hviingnstrico  ;  13.  nrt. 
utcrina  bypo^^xtricu.'  ^Liuolika.) 


rina  hypoga^trica. 
This  communication  between  the  aortic  and  hypoga'^tric  uterine  ar- 
teries serves  to  maintain  a  continuous  blood  current  during  gestation. 
The  situation  of  the  ut<;rine  artery  within  the  pelvic  cavity,  and  its 
exposure  to  pressure,  would  render  it,  were  it  the  sole  source  of  blt>od- 
supply,  an  extremely  unsafe  dependence.  It  is  well  to  note  here,  that 
when  pressure  is  made  upon  the  aorta,  after  childbirth,  with  a  view 
to  checking />o«/-ywar/«/n  hannorrhage,  the  manipulation  fails  to  affect 
in  any  way  the  blood-stream  which  pours  into  the  uterus  from  the 
aortic  uterine  branches. 

The  beautiful  injections  of  Rouget  f  have  demonstrated  a  peculiar 

•  nvBTL  (llspiiteii  tlie  formation  of  anastomoses  during  pregnancy,  and  stjitos  tlinl  in 
the  ppcjfnant  at  well  as  in  tlu>  non-prodiiant  uterus  none  but  capillary  roniniunication  cx> 
isu  Ixjtwecn  the  arteries.     "  Topographiscbc  Anatnmie,"  Wicn,  IS6,1,  Hd.  ii,  p.  im. 

f  RocoRT,  "  Rechcrclics  sur  les  Organcs  fircotilos  de  la  Fcmme,"  "  Jour,  dc  In  Phygi- 
oL,"  1858,  t.  i,  pp.  320  ct  aey. 
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disposition  of  tlie  iiortio  uterine  brauchos,  as  they  penetrate  the  botly 
of  the  uterus.  Instead  of  dividiog,  as  they  brand),  dichotomously, 
they  break  up,  on  rcachinff  the  vicinity  of  the  Fallopian  tubes,  into 
from  twelve  to  eighteen  arterial  tufts,  of  which  each  branch  \a  twisted 
in  spiral  form.  These  tufts  of  vessels  are  so  aggregated  together  as 
frcfjuently  to  cover  the  angles  of  the  uterus. 

The  wins  of  the  uterun  form  a  net-work,  which  traverses  the  uter- 
ine tissues  in  all  directions.  As  their  walls  are  intimately  adherent  to 
the  muscular  tissues  of  the  uterus,  they  remain  patulous  upon  section, 
and,  when  enlarged  by  pregnancy,  arc  tt^rnicd  "sinuses."  Rouget  like- 
wise describes  twisted,  (.aiigled  venous  tufts,  which  often  form  s])iruls 
like  those  describeil  in  the  arteries.  The  same  authority  claims  that 
the  ultimate  divisions  of  the  arteries  communicate  with  the  venous 
sinuses  by  very  fine  vessels,  measuring  from  f  Jjth  to  T>ith  of  an  inch, 
instead  of  by  capillary  net-works. 

The  return-currents  of  the  uterus  empty  into  two  venous  plexuses  : 

1.  'Hhc  plexus  uterinuH,  This  plexus  receives  its  blood  from  the 
uterus  alone.  It  extends  between  the  folds  of  the  broad  ligament,  and 
empties  into  the  hyjiogastric  vein. 

2.  The  plexus  pampi/ti/ormis.  The  plexus  pampiniformis  derives 
its  blood  from  the  uterus,  the  Fallo))iaii  tubes,  and  ovaries.  Its  vessels 
combine  to  form  a  single  trunk,  the  vena  spermatica  interna,  which 
follows  the  course  of  the  artery  of  the  same  name,  and  empties,  on  the 
left  side,  into  the  vena  ronalis,  on  the  right  into  the  vena  cava. 


Flo.  Ifl. — rt'^Tine  nml  iitnr'.-nvi(ri:m  r.  f,s  'pli  vn«  |i:impinifM-mi!).     IT  iifrni*  fppn  from  tho 
fn  '  ■   >CMn  llie 

]"  ; ,   , ^.. .     -,,....     .  .   ■  , uitie  :  D, 

«■ !  -  of  thi'   hiliiiu  oviirii :   10,  nw-hno  voin  ;  11.  utenni'  uncrj  ;  12.  vc-noua 

)•!■  ing  the  Iwirdurs  of  tlie  iitiTU" ;  13,  anastomosi;!'  of  the  uitriuu  witli  the 

uturu-ovtirum  voin  (iot.  spermntic).     (RHpfX'y-) 


The  nrfTirs  of  the  ovnri/  are  derived,  as  wo  have  had  occasion  to 
notice,  from  the  internal  sjiermiitic.  jienetrate  tho  medullary  substance, 
at  the  hilum  ovarii,  and  describe  a  spiral  course.  The  arterial  branches 
anastomoso  within  the  ovary,  and  form  an  interlacement,  including 
^IMCce,  which  l^ecorae  smaller  and  smaller  as  the  surface  of  the  glanA 
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is  upproached.  The  veins  start  as  radicles  from  the  capillaries,  then 
rapidly  ealarge,  aud  present  a  varicose  appearance.  By  their  auiLsto- 
inoses  they  form  a  plexus,  which  includes  spaces  of  very  irregular  Bi«e. 
The  blood  is  then  taken  up  by  venous  trunks,  which  run  parallel  to 
the  arterial  branches,  and  terminate  finally  in  the  internal  siwrmatic 
vein  (termed  by  Sappey,  Fig.  I'J,  the  utero-ovariau  vein). 

Upon  the  basis  of  the  foregoing  description*  Rouget  draws  a  par- 
allel between  the  structures  of  the  penis  and  those  of  the  corpus  ut<!ri, 
and  claims  identity  between  the  two  organs.  One  feature,  however,  of 
the  erectile  tissue,  as  generally  understood,  is  wanting  in  the  uterus, 
viz.,  a  dense,  fibrous  sheath,  a  tunica  albuginea,  inclosing  the  erectile 
organ,  limiting  the  degree  of  its  distention  and  enhancing  its  tur- 
gidity. 

As  experimentiil  proof  that  the  uterus  possesses  erectile  properties. 
Rouget  has  shown  that,  when  an  injection  is  forced  by  the  spermatic 
artery,  in  the  dead  subject,  so  as  completely  to  distend  the  vessels  o' 
the  body  of  the  uterus,  the  latter  becomes  elevated  in  the  pelvis,  and 
makes  a  movement  similar  to  that  performed  by  the  peuis  daring 
venereal  excitement. 

It  is,  however,  obvious  that  the  forcible  distention  of  the  vessels  of 
a  flaccid  uterus,  in  which  the  muscular  walls  are  deprived  of  their 
normal  tonux  by  death,  docs  not  necessarilv  represent  the  phenomena 
produced  during  life  by  the  turgescence  resulting  from  either  ovula- 
tion or  tJie  sexual  orgasm.  Unfortunately,  so  far  as  the  body  of  the 
uterus  is  concerned,  the  difficulties  in  the  way  of  direct  observation 
upon  the  living  subject  have  hitherto  rendered  the  settlement  of  this 
point  impossible. 

With  regard  to  the  cervix  uteri,  we  have  physiological  as  well  as 
anatomical  reasons  for  admitting  a  certain  kind  of  erectility.  To  bo 
sure,  a  tunica  albuginea  is  wanting.  It  is,  therefore,  not  an  ideal  croc- 
tile  organ.  But  it  is  among  tlie  occasional  unpleasant  experiences 
of  gynaecological  practice  that  a  simple  digital  examination,  made  for 
tlie  purpose  of  a  diagnosis,  may  evoke  the  venereal  orgasm.  Precise 
observations  as  to  the  phenomena  presented  by  the  accessible  portion 
of  the  uterus  during  the  orgasm  have  been  furnished  by  Wemich,t 
Litzmann.t  and  in  one  remarkable  case  by  Beck,"  which  leave  very 
little  doubt  that  strong  erotic  excitement  is  attended  by  a  rigidity  of 
the  cervix,  which  produces  an  impression  upon  the  fingers  similar  to 
that  imparted  by  the  glans  of  the  male  organ  daring  erection. 

•  Rouarr,  "  Reclicrchcs  giir  les  Organes  ftrcctilcs  de  U  Fcmmc,"  "Jour,  do  In  Pliysi- 
111.,"  t.  i,  pp.  338  rt  urt], 

f  Wer.nich,  "Die  Erection^faliisrkeU  dcB  nntcrcn  Uterus-Abschnittes,"  "B«itr.  inr 
licburtsh.  iind  Oyniick.,"  Bd.  i,  p.  2l'C. 

t  Waonkr's  "  IHniUiirloHiuch  dcr  Pliysiolosio,"  Rd.  lii,  p.  M. 

■  Beck,  "  U<>w  do  ihc  Spcnnatowja  cuter  tlio  Uterus  t  "  "  Am.  Jour.  Obst.."  Nov.,  J  874. 
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The  following  anatomical  peculiarities  of  the  cervix  uteri  are  fur- 
nished by  Henle  :  The  walls  of  the  vessels  (arteries,  capillary  branches, 
and  veins)  are  characterized  by  an  extraordinary  development  of  the 
circular  layer  of  moscolar  fibers.  For  instance,  in  vessels  measuring 
from  T^Vir  ^  vhi  o*  ^^^  inch,  the  diameter  of  the  bore  is  scarcely  one 
third  the  diameter  of  the  entire  vessel.  The  arrangement  of  the  ves- 
sels is  likewise  peculiar.  In  the  labia  uterina,  especially  within  the 
muscular  tissues,  small  branches  pass  directly  down  to  the  mucous  sur- 
face. These  branches  pursue  an  undulatory  course,  are  parallel,  and 
run  at  nearly  equal  distances  from  one  another.  Just  beneath  the 
mucous  surface  in  like  manner  the  veins  arise  and  make  their  way  up- 
ward parallel  to  the  arteries,  and  with  the  same  orderly  arrangement. 
The  capillary  connections  between  these  veins  and  arteries  are  situated 
just  beneath  the  epithelium,  where  they  form  looped  projections  into 
the  papillse.  In  the  plicss  palmatss  the  general  direction  of  the  vessels 
is  likewise  perpendicular  to  the  surface.  In  commenting  upon  these 
facts,  Henle  remarks  that  there  is  nothing  in  the  situation  of  the 
arterial  walls  that  would  call  for  their  special  development,  as  they  are 
not  particularly  exposed  to  external  pressure.  "Where,  however," he 
says,  "extraordinary  means  are  employed  in  maintaining  contraction, 
extraordinary  relaxation  and  dilatation  are  possible."  He  therefore 
premises,  as  at  least  probable,  "  that  the  changing  degrees  of  contrac- 
tility in  the  finer  vessels  may  serve  to  impart  a  sort  of  capacity  for 
erection,  or,  at  least,  turgescence,  to  the  cervical  and  vaginal  portion  " 
— an  anatomical  deduction  sustained,  as  we  have  seen,  by  physiologi- 
cal observation. 

A  similar  attempt  orf  the  part  of  M.  Ronget  to  constitute  an  erec- 
tile organ  out  of  the  ovary  is  disposed  of  by  Sappey  as  follows  : 
'  Erectile  tissue  is  formed  by  large,  short,  anastomosing  capillaries, 
supporting  muscular  trabeculae,  and  into  which  open  the  ultimate 
divisions  of  the  arteries ;  but  in  the  bulb  (the  vascular  portion  of  the 
ovary)  there  are  neither  dilated  capillaries,  nor  areolae,  nor  trabeculee. 
The  analogy  signalized  by  M.  Rouget  is  therefore  much  more  appar- 
ent than  real."* 

The  Nerves. — The  nerves  of  the  uterus  are  derived  from  the  gan- 
gliated  cords  of  the  sympathetic  system,  through -which  important 
connections  are  formed  with  all  the  abdominal  viscera.  Just  at  the 
bifurcation  of  the  aorta  there  is  a  broad  band  of  nerve  tissue  termed 
the  plexus  uterinus  magnus,  formed  by  the  coalescence  of  filaments 
from  the  spermatic  ganglia  (two  pairs  of  ganglia,  situated  uiwn  each 
side  of  the  inferior  mesenteric  artery)  and  filaments  derived  from  that 
portion  of  the  aortic  plexus  which  is  distributed  mainly  to  the  supe- 
rior mesenteric  artery  (plexus  mesentericus  superior,  Frankenhaenser).f 

•  "Trait*  d'Anatomie,"  Paris,  1874,  vol.  iv,  p.  691. 

t  Frankenbaecskr,  "Die  Xerren  der  Gebilrmutter,"  Jena,  1867. 
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About  an  inch  and  a  half  below  the  bifurcation  of  the  aorta  it  divides 
into  two  strands,  the  ploxus  hypogastrici,  which  jiasa  right  and  left 


Fio.  20.— Nervw.  of  the  iitonw.  j4,  |>leTin  tttoHnii"  mn<mii«;  /?,  plcxxis  liypo|fBctrioiis;  C 
<xr\'Kx\  Knii'.'liiin.  1.  micrum  ;  2,  mtimi;  3,  tilitiidur ;  4,  utorus  ;  5,  ovilrv  ;  H.  (.'xtrcm'.ty 
of  Follopiuu  tube.     (Frank enhae user.) 


if    tl. 


arfiund  the  rectum  to  the  uterus  and  upjxsr  portion 
The  hj-pogastric  plexuses  receive  nerve  branches  from  the  lower  lum- 
bar and  three  upper  sacral  ganglia.  Upon  the  sides  of  the  rectum 
they  divide  each  into  two  jrortions,  of  which  the  smaller  passes  directly 
to  the  posterior  and  lateral  walls  of  the  uterus,  while  the  larger  con- 
tributes to  the  formation  of  the  cervical  ganglion. 

The  cervical  ganglion  (Frankenhaenser)  is  not,  according  to  Jastre- 
boff,*  a  separate  organ,  but  a  largo  plexus  composed  of  many  ganglia, 

•  jASTRrDorr, "  Anatom;  of  the  Ganglion  Cervlcale  Uteri,"  "  London  Obst.  Trans.,"  toU 
xxiil,  p.  iM. 
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which  measnres  daring  pregnancy  two  inches  in  length  by  one  and  a 
half  inch  in  breadth.  It  is  formed  by  the  concurrence  of  filaments 
from  the  hypogastric  plexus,  the  three  upper  sacral  ganglia,  and  the 
first,  second,  and  third  sacral  nerves.  The  cerrical  ganglion  supplies 
the  entire  uterus,  and  especially  the  cervical  portion,  with  nerves. 
Examined  with  the  naked  eye,  these  nerves  are  soon  lost  sight  of  as 
they  penetrate  the  walls  of  the  uterus,  but  their  ultimate  filaments  have 
been  traced  by  Frankenhaeuser,  in  microscopic  preparations,  to  the 
mnscnlar  element,  where  they  apparently  terminate  in  the  nucleus  of 
the  fiber-cell. 

The  Lympbatios. — We  have  already  had  occasion  to  notice  the 
probable  existence  of  lymph-spaces  in  the  uterine  mucous  membrane. 
In  the  muscular  tissue  of  the  uterus,  lymph-spaces  are  found  in  the 
delicate  connective  tissue  which  unites  the  muscular  bundles  together. 
Regular  lymphatic  vessels  are  found  in  the  connective  tissue  which 
accompanies  the  arterial  trunks  into  the  uterine  parenchyma.  A  net- 
work of  lymphatic  vessels,  with  dilated  and  constricted  portions,  and 
provided  with  valves,  exists  beneath  the  serous  coat.  The  lymph- 
spaces  of  the  uterine  mucous  mem- 
brane communicate,  by  funnel-shaped 
depressions,  with  the  lymph-spaces  ivnd 
lymphatics  of  the  muscular  strata. 
Just  beneath  the  external  muscular  lay- 
er, upon  the  lateral  borders  of  the  uter- 
us, are  large  receiving  vessels,  into 
which  empty  the  lymphatics  from  both 
the  subserous  and  uterine  vessels.  The 
lymphatics  of  the  cervix  pass  to  the 
glands  of  the  pelvic  cavity,  while  those 
of  the  border  and  fundus  follow  the 
course  of  the  plexus  pampiniformis  to 
form  connections  with  the  lymphatics 
of  the  lumbar  region.* 

Development  of  the  Female' 
Genebative  Organs.  —  Three  con- 
nected structures  make  their  appear- 
ance on  either  side  of  the  spinal  col- 
umn, at  an  early  period  of  fetal  exist- 
ence, which  need  to  be  understood  by 
those  who  would  gain  a  clear  idea  of 
the  developed  organs  of  generation  in 
the  female.    These  structures  are  the  Wolffian  bodies,  the  ducts  of 


Fio.  21. — ^Budimentary  sexual  organs. 
The  internal  origans  represented 
"         ■        fet  


at  the  seventh  n-cok  of  fetal  life ; 
the  external  orf^ns  belone  to  a 
later  period.  1,  siiinal  column  ; 
8,  3,  Wolfflau  bodies ;  6,  glanda 
destined  to  become  the  ovaries  in 
the  female,  the  testicles  in  the 
male ;  6,  Wolfflnn  duct ;  7,  fila- 
ment!) of  MoUer ;  8,  bladder ;  9, 
tubercle,  forminerthe  rudiment  ot 
cither  the  clitoris  or  penis:  10, 
folds  de.stined  to  form  the  labia 
majora  (in  the  male  the  scrotum) ; 
11,  sinus  uro-genitalis ;  12,  anus. 
(Luschka.) 


*JjEopou>,  "Die  Lvmphgeftsse  der  normalen  nicht  schwangcrcn  Utcru?,"  "  Arch.  £, 
Gynalk.,"  Bd.  vi,  Heft  I,  pp.  1  et  scq. ;  Lcschea,  "  Die  Anatomie  des  mcnEchliclien  Beck- 
ens,"  TubfageD,  1865,  p.  878. 
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MiiUer,  and  the  rudimentary  organs  which  are  destined  at  a  more  ad- 
vanced period  to  become  the  ovaries. 

The  Wolffian  bodies  are  oblong  glandular  structures,  temporary  in 

character,  which  are  thought  to 
perform,  in  the  embryo,  the  exci 
tory  function  of  the  kidney.  Thej 
])os£esa  ducts,  situated  at  the  sides^ 
which  converge  together  below  the 
Wolffian  bodies  to  empty  into  the 
sinus  uro-geni talis. 

Two  organs,  destined  to  becomfl 
the  ovaries,  make  their  appearance 
ni>on  the  inner  side  of  tlio  Wolffian' 
bodies.      They  possess  at  first  an^ 
elongated,  but  subsequently  assum^ 
a  more  oval  appearance. 

The  ducts  of  MUller  are  second- 
ary formations,  and  are  j)roduccil 
by  an  inversion  of  tlio  jieritoncii] 
epithelium,  beginning  near  the  anJ 
terior  end  of  the  Wolffian  body  and  thence  extending  downward  parallel" 
to  the  Wolfliau  ducts.     (KOlliker.)     Below  they  pass  spirally  forward, , 
where  they  meet  in  the  median  lino,  to  descend  together  to  the  sinua 
uro-genitalis.    By  the  eighth  week  the  lower  portions  of  the  filaments 
which  are  in  apposition  with  one  another,  fuse  together,  and  fiirnis 


Fio.  9S.— Uk'rus  and  Ita  appeadam  in  tbo 
I'lL'turi  ut  the  end  of  thu  foura  UKtnth 
(naturul  «ize).  A,  cNtcrnd  vfeir ;  a, a, 
ovorios,  n'laiively  lartfi!,  nearly  u  kmif 
us  die  oviducts;  6,  n,  llic  f'allopiun 
tiil*8  ^o^^du<.■ts);  «,  c,  nmiid  ligiimi'ntH ; 
</,  uttrus ;  e,  vugiua ;  f,  vu^nal  "rifliw. 
£.  iiilerior  view ;  a,  nuiii  (■f  llio  arlvir 
ifiUi',  extcndin);  to  tlio  t\inilus  of  tho 
Ivterue ;  6,  vn^nal  portion  of  uterus ;  r, 
Tatpaa.    (Couity.) 


Pi».  28. — rtema  unicornis  fVom  a  youivj  child,  poatcrior  wpcct  (Pole).    <i,  ateni.'*  anicnrnta, 
left  half  of  ut«ruH  uiidevclopcj ;  h,  rifrlit  Fallopian  tube ;  e,  left  Fallopian  tube,  i 
tionaily  prcseut;  J,  d,  ovanus;  e,  bladtlur.     (t'ourty.) 

the  first  rudiments  of  the  uterus  and  vagina.  The  free  portions  of 
the  tilaraents  become  the  Fallopian  tubes.  Both  uterus  and  vagina 
are  at  first  divided  into  two  parts  by  a  common  partition-wall,  which 
disappears  subsequently  from  below  upward. 
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The  nteras,  at  the  fourth  month  of  fetal  life,  presents  distinct 
traces  of  tl>e  early  oriirin  from  the  dacts  of  Miiller.  The  fundus  is 
undeveloped.  The  ridges  of  the  arbor  ritae  uterina,  which  are  confined 
at  a  later  period  to  the  ceiTix,  extend  the  entire  length  of  the  nterua. 


Flo.  24. — Double  otmiH  htkI  vofriiin  ttom  n  trirl  sgcd  ninuti^^n  (EL^unmana),    a,  double 

^ '■■"•■  ■'  "•■'liii.'  with  d'julile  lijnien  ;  6,  miu>tu»  uii'tlirw;  <•,  clitorU;  r/,  urvtiiru:  <,  «,  the 

ill  :/■,/,  uterine  orifiixs;  a.  <r,  ocrvk'ol  i«>rtionK;  i.  A,  b<.>dii"s  ond  L>ornuii; 

.    i,  i',  Fallujiiiui  lubL-s;  2,  2,  round  ligauicnti ;   tn,  m,  broad  ligumuat*. 

(Cuuit^-,  I 

A  deproKsion  at  the  fundus  marks  the  point  of  union  between  the 
ducts  of  Muller.  Two  corniia,  or  Iioms.  are  thus  distinguishable  upon 
the  external  surface  of  the  uterus.  About  the  eiglith  or  ninth  mouth 
the  convex  fundus  is  developed,  and  the  cornua  disappear  externally, 
though  all  through  life  they  arc  traceable  upon  the  inner  surface  in 
lateral  Bcctions  of  the  uterus  {vide  Fig.  1.5,  p.  21). 

Before  the  ditlercntiation  of  fcx  has  taken  place,   the  external 
organs  of  generation  present  the  following  appearances  :  Two  ridges, 
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Fio.  25.— Uterus  biooroig,  doubU>  osn'ity  adJ  JouIjIu  vnjjind,  from  a  girl  geTentsen  ysmn  ot 
&^.  c,  cerrioal  fH>rtions  uniW  to^Lhur,  prenontinj;  llii;  ftpjxjar«u«(;  of  a  Mugh  ovrvix; 
dy  d,  the  two  coniua.    (Sohroedcr.) 


Flo.  26.— UteruB  cordiiormis,  double  natural  b'izo.    (Kosamaoi.) 
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or  folds,  stuTound  a  central  opening  (sinus  nro-genitp.lis),  which  either 
unite  to  form  the  scrotum  of  the  male,  or  develop  into  the  labia  ma- 
jora  in  the  female.  Where  these  foldo  join  together  above,  there  is  a 
small  projecting  body,  or  tubercle,  destined  to  become  the  penis  or  the 
clitoris.  In  either  case  the  lower  surface  of  the  tubercle  is  furnished 
with  a  groove.  The  margius  of  the  groove  extend  along  the  aides  of 
the  sinus  uro-geui talis,  and,  in  the  development  of  the  femulo  type,  be- 
come the  labia  minora.  The  sinus  uro-genitalis  affords  a  commoa 
ajierture  for  the  bladder  and  internal  organs  of  generation. 

Abxoumalities  op  the  Uterus. — An  arrest  of  fetal  development 
give-s  rise  to  a  number  of  deviations  from  the  ordinary  uterine  tyi)e,  of 
which  we  borrow  from  Courty  the  following  as  of  direct  obstetrical 
importance. 

1.  Uterus  Unicornis.  —  The  one-horned  uterus  results  from  the 
atrophy  or  incomplete  development  of  one  of  the  filaments  of  Miiller, 


Fio.  27. — rtCTU*  Kptof  biloculiiri«.    Double  ato^J^  with  mroplo  v»glna,  reen  from  iho  ftont. 
heU  wall*  more  developed  is  ooosequenco  uf  |<rcgiutiiC7.    (Cruvoilhior.J 

while  the  other  continues  its  evolution.  We  then  have  a  uterus  which 
is  composed  of  a  single  lateral  half,  jwssessing  generally  but  one  f'allo- 
pian  tul^e. 

2.  Uterus  Duplex,  or  Didelphys. — Both  filaments  of  Miiller  are  de- 
Tcloped,  but  do  not  become  united  together.     Thus  two  distinct  uteri 
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are  produced,  of  which  each  represents  iu  reality  the  half  of  a  normal 
uterus. 

3.  Uterus  Bicomis. — Partial  union  of  the  filaments  of  Muller  takes 
place,  but  without  reaching  the  ordinary  level  indicated  by  the  inser- 
tions of  the  round  ligaments.  The  upper  portion  of  the  uterus  is  thus 
dividecl  into  two  horns,  separated  by  a  furrow  from  one  another. 

4.  Uterus  Cordiformis. — The  uterus  remains  of  the  fetal  tyi)e  indi- 
cated in  Fig.  20.  Instead  of  a  complete  development  of  the  fundn«, 
the  latter  remains  depressed,  and  presents  an  appearance  remotely  re- 
sembling tlie  heart  of  ii  i>laying-card. 

5.  Uterus  Septus  Bilocularis. — Complete  union  of  the  two  filaments 
of  Muller  has  taken  place,  but  the  common  wall,  formed  by  their  coa- 
lescence, persists.  We  have  thus  two  distinct  uterine  cavities.  The 
septum  may  extend  the  whole  length  of  the  vagina,  and  give  rise  to  a 
double  vagina ;  or  absorption  of  the  vaginal  septum  and  a  portion 
of  the  uterine  septum  may  have  taken  place,  so  that  we  may  have  a 
double  uterine  cavity  with  a  single  cervix,  uterus  semi-partitus. 


Flo.  2S.— Uterus  seml-portitiu.    (GrevaL) 
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CHAPTER  II. 


DEVELOPMENT  OF  THE  OVUM. 

The  Graafian  follicles  and  the  oTiun. — Discharge  of  the  ova  tnaa  the  OTaiy,  and  the 
formation  of  the  oorpuB  lateum, — The    migration  of  the  ovum. — Fecundation. — 
Changes  taking  place  in  the  ovum  subsequent  to  fecundation. — Nourishment  of  the ' 
embryo. — ^The  allantois  and  chorion. — The  deddute. — The  placenta ;  its  development 
and  structure. — Formation  of  the  umbilical  cord. — ^The  amniotic  fluid. 

The  physiology  of  the  ovum  comprises  its  genesis,  development, 
and  discharge  from  the  ovary,  its  fecundation,  and  the  entire  series 
of  subsequent  changes  by  which  the  simple  structure  of  the  germ 
becomes  converted  into  a  complex  organism  presenting  the  specific 
characteristics  of  the  parent. 


■fl 
IIP 


Fio.  S9. — Section  of  Wolffian  body,  with  rudimentarv  ovary  (embryo  of  chick,  fourth  day  of 
incubation).  WK.  Wolfilan  body ;  y,  section  of  Wolffian  duct ;  a,  a,  thickened  epithe- 
lium ;  c,  duct  of  Holier ;  E,  early  staee  in  development  of  ovary ;  O,  0,  primordial 
ova ;  fit,  mesentery  ;  L,  loteisl  wall  of  abdomen.    (Waldeyer.) 

The  following  account  of  the  history  of  the  ovum  is  derived  from 
Waldeyer's  now  tolerably  familiar  work.* 

The  Qbaafiak  Follicles  and  the   Ovum. — In  the  embryo 

*  "  Eierstodt  und  Nebeneicrstock,"  Stricker'b  "  Handbucb  dcr  Lehre  von  den  GewO' 
ben,"  Ldpsic,  1871 ;  "Eieratock  und  Ei,"  Leipsic,  1870. 
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•of  tho  chick,  by  the  fourth  day  of  incubation,  the  Wolffian  body 
is  covered  by  cylindrical  epithelium,  contrasting  sharply  with  the 
flattened  cells  of  the  peritonajum.     Soon  after,  a  thickening  of  the 


Fio.  80. — Vertical  section  of  an  ovarv  of  a  hnmnn  foetus  tliirty-tivo  weeks  oltl.  a,  o,  epitli 
Hum ;  4,  h.  lutest  developed  epillulial  cells,  nituntcd  in  the  epitlielinl  layer ;  c,  mbiecu 
of  connective  tisKue  which  have  penetrated  into  the  epithclinJ  layer;  «,  e,  primordial  ft  __ 
liclcii  surrijuudcd  by  fine  oonnective-tissuc  celU  ;  J\  ^>up»  of  init)eddetl  epitheltAl  cells, 
amoni»  n  hieh  may  bo  distinjruished  certain  ones  of  bu^e  size  ( primordial  ova) ;  ff,  gnmu- 
ha  cells  of  llis.    (Wuldeycr.) 

epithelium  becomea  noticeable  on  the  inner  side,  and  forms  the 
earliest  trace  of  the  ovary.  Next,  a  small  rounded  elevation,  rich  in 
cells,  and  derived  from  the  interstitial  tissue  of  the  Wolffian  body, 
makes  its  api)earance  underneath  the  thickened  epithelium.  The  epi- 
thelium is  destined  to  form  the  Graafian  follicles  and  ova ;  the  pro- 
liferated connective  tissue  furuishes  the  vascular  stroma  of  the  ovary. 
Between  the  fourth  and  fifth  day,  certain  cells  already  indicate  their 
destiny  as  future  ova,  by  their  size,  their  rounded  shape,  and  large  nu- 
clei. The  further  development  of  the  ovary  is  the  result  of  the  multi- 
plication of  the  epithelial  cells  and  the  continued  growth  of  the  stroma. 
As  the  connective-tissue  processes  grow  outward  and  penetrate  between 
the  cells,  the  latter  gradually  become  imbedded  in  the  stroma.  Thus, 
the  connective-tissue  processes  assume  a  trabecular  arrangement,  the 
meshes  of  which  are  filled  with  cell-musses  of  a  nearly  cylindrical  shape, 
which  hang  together  in  the  form  of  a  net-wurk.  Among  tho  imbedded 
cells,  the  large  ones  already  noticed  are  termed  "  primordial  ova."  The 
smaller  cells  remain  small,  and  arrange  themselves  like  epithelium 
around  the  larger  ones.  In  the  course  of  development,  the  interpene- 
tration  of  the  connective  tissue  continues,  until  each  primordial  ovum 
is  contained  in  its  own  separate  partition.  These  partitions,  with  the 
included  cells,  are  rudimentary  Graafian  follicles.  Two  distinct  ova, 
within  the  unnw  Graafian  follicle,  are  of  rare  occurrence.  As  tho  ova 
enlarge,  and  the  epithelial  cells  multiply,  an  irritative  action  is  set  up 
iu  the  surrounding  stroma.      An  increase  in  vascularity  results,  and 
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young  connective  tissne  is  developed  about  each  cpithclinl  collection. 
As  the  follicle  grows,  the  outer  layer  becomes  fibrillated.  Thut*  around 
each  Gniafiuu  follicle  a  distinct  envelope  is  formed,  termed  by  Bacr 
the  theca  folliculi,  consisting  of  an  internal  vascular  coat,  the  iunica 
propria,  and  on  external  fibrillated  coat,  the  tunica  fibrosa. 

Each  primordial  ovum  is  at  first  encircled  by  a  single  layer  of 
cylindrical  cells.  Gradually  new  layers  form,  in  which  the  ovum  lies 
imlHjdded.  Afterward,  at  a  jjoint  remote  from  the  ovnm,  a  crescent- 
shaped  opening  makes  its  appearance,  wliicii  becomes  filled  with  a 
clear  fluid  derived  from  trausuded  serum,  and  possibly  in  pai't  from 


"^' 


iblUcuU;  «,  lucuiliouit  ^luuulusii.    \  Wuliiiycr-j 


'•hfllnm  of  ovary  :  A,  A, 

riliiifrus,  mitli  ovum  ; 
lii ;  h,  tunica  j'roj'riu 


Idisintogratod  epithelium.     A  heap  of  cells  remains  about  the  ovnm, 
forms  the  discus  proligents.     With  the  increase  of  the  foliicnlax 
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fluid,  the  cylindrical  cells  are  pressed  against  the  membrana  propniv 
and  form  a  third  coating,  or  layer,  termed  the  membrana  granulona. 

A  glance  at  a  transverse  section  through  the  ovary  of  a  mature 
mammal  exhibits  follicles  of  different  ages.     To  recapitulate  : 

The  young  follides  are  composed  of  primordial  ova,  surrounded  by 
epithelium,  and  imbedded  in  the  ovarian  stroma. 

The  fully  developed  follicles  possess  a  vesicular  character.  They 
are  surrounded  by  a  connective-tissue  wall  (theca  folliculi),  which  ia 
composed  of  two  layers  (tunica  propria  and  tunica  fibrosa).  The  tunica 
propria  is  lined  by  cells  (membrana  granulosa)  which  are  gathered  in 
heaps  (discus  proligerus)  around  the  ova.  The  discus  proligerus  is 
seated  sometimes  superficially,  sometimes  in  the  deepest  portion  of  the 
follicle.  Each  ovum  is  surrounded  by  a  special  layer  of  cylindrical 
epithelium  (epithelium  of  the  ovum). 

Henle  estimates  the  entire  number  of  Graafian  follicles  in  each  ovary 
at  thirty-six  thousand.* 


Fio.  83.— Onun  rmm  a  Oraaflan  rotliule  in  tho  rabbit,    a,  epitbclium  of  ovum :  h,  zona  rs<li- 
•ta  B.  pellucidu;  o,  goniiiiuttivu  vesicle  ;  d,  gvniiinutive  H[>ot;  «,  vitvllus,    (Walcleyer. ) 


The  oi'unt,  at  the  time  of  \{s  discharge  from  the  ovary,  is  no  long 
a  simple  cell,  composed  of  ordinary  protoplasm,  but  prescnte  the  : 
lowing  characteristic  peculiaritioa  :  It  is  of  large  size.  In  the  human 
female  the  ovum  measures  about  j\^  of  an  inch.  It  possesses  a  thick, 
transparent  envelope,  termed  the  vilcUinc  mvmbrane,  or,  from  the  man- 

*  HsKLK,  "Handbucb  dcr  Elngewcidclvlire,"  Draunschweig,  1866,  p.  48S. 
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ner  in  which  it  transmits  light,  the  zona  pelludda.  The  zona  pellu- 
cida  was  fonnerly  thought  to  be  due  to  a  thickening  of  the  cell-mem- 
brane. It  is  now  more  commonly  regarded  as  something  superadded 
to  the  primordial  oTum.  Probably  the  attached  portions  of  the  radiate 
cells  which  surround  the  ovum  in  the  discus  proligerus  contribute  to 
its  formation.  The  appearances  in  Fig.  29  represent,  according  to 
Waldeyer,  these  cells  undergoing  a  cuticnlar  transformation.  The 
fine  lines  which  may  be  seen,  when  high  magnifying  powers  are  used, 
are,  he  believes,  unchanged  filaments  of  the  original  protoplasm.*  The 
thickness  of  the  zona  pellucida  is  from  ^  to  ^  the  diameter  of  the 
OTum. 

The  body  of  the  cell  becomes  the  vitellus  or  yolk  of  the  ovum.  It 
possesses  contractility  and  other  properties  of  oi'dinary  protoplasm.  It 
has  a  viscid  consistence,  and  is  opaque  from  the  presence  of  very  fine 
granules  and  globular  vesicles. 

The  nucleus  of  the  cell  becomes  converted  into  a  large,  clear,  col- 
orless vesicle,  known  as  the  germinative  vesicle.  The  nucleolus  per- 
sists as  a  dark,  probably  solid,  body  within  the  germinative  vesicle, 
where  it  is  known  as  the  germinative  spot. 

DiSCHABOE  OF  THE  OVA  FKOM   THE  OVABT,  AND  THE  FORaATION 

OF  THE  CoBPCS  LcTECM. — We  have  already  seen  that  the  number 
of  Graafian  follicles  within  a  single  ovary  is  estimated  at  thirty-six 
thousand.  The  formation  of  these  follicles  is,  in  great  degree  at 
least,  completed  during  the  antenatal  period  of  existence.  Previous 
to  puberty,  however,  they  remain  in  a  quiescent  condition.  With 
the  advent  of  puberty  the  ovaries  assume  functional  importance. 
The  surface  of  the  ovary,  if  examined  at  this  time,  is  no  longer 
smooth,  but  studded  with  small  vesicles.  These  vesicles  are  nothing 
more  than  the  enlarged  Graafian  follicles,  which,  as  they  become  dis- 
tended by  their  fluid  contents,  approach  the  periphery,  thin  the 
tunica  albuginea,  and  form  rounded,  translucent  prominences.  By 
the  additional  disappearance  of  the  blood-vessels  and  the  lymphatics, 
a  weak  point  in  the  wall  of  the  follicle,  the  macula  or  stigma  folliculi, 
is  left  exposed. 

The  discharge  of  the  ovum  is  due  to  the  conjoint  action  of  a  fatty 
degeneration  of  the  cells  in  the  walls  of  the  mature  follicle  and  the 
formation  of  the  corpus  luteum. 

The  corpus  luteum  begins  by  an  abundant  cell-proliferation,  in 
which  both  the  follicular  epithelium  and  the  tunica  propria  partici- 
pate. Vascular  arches  push  forth  into  the  cavity  of  the  follicle,  and 
still  further  encroach  upon  the  already  crowded  space.  Finally,  a 
point  is  reached  at  which  the  follicle  ruptures,  and  its  contents,  in- 
cluding the  ovum,  are  discharged.     When  the  Graafian  follicle  has 

*  Wau>ite8,  "  Eiorstock  und  Nebcneicrstock,"  Stbiceer's  "  Handbuch  der  Lehrc  tod 
den  Qcweben,"  Leipsic,  1871,  p.  6M. 
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reached  maturity,  the  congestion,  occurring  at  tlie  time  of  the  menses, 
operates  unquestionably  in  a  most  effective  manner  to  the  accomplish- 
ment of  this  result. 

Immediately  following  the  rupture  of  the  tiraafiuu  follicle,  blood 
is  effused  into  ita  cavity.  The  active  proliferation  of  the  cells  of  the 
membrana  granulosa  continues.*  At  the  same  time  a  process  of  disin- 
tegration ejisues.  But,  in  place  of  a  degenerative  product,  the  disin- 
tegration furnishes  a  granular,  vitellus-like  substance  of  a  yellow  color. 
Esaniinefl  by  the  microscope,  in  addition  to  the  granular  ma^s,  glob- 
ules may  be  reoogniaed,  which  are  not  precisely  fat,  but  correspond  to 
the  globules  contained  in  the  vitellus  of  the  ovum. 

While  the  above-mentioned  process  is  going  on,  an  abundant  trans- 
migration of  white  corpuscles  from  the  vascular  network  surrounding 
the  follicle  takes  place,  which  lift  up  the  granulosa  cells,  with  the, 
pseudo-yolk  substance,  and  press  them  toward  the  center  of  the  fol- 
licle. Aloug  with  the  young  wandering  cells  (white  corpuscles),  vascu- 
lar offshoots,  like  small  papilla;,  push  out  from  every  side  into  the 
epithelial  and  vitellus-like  masses.  As  the  larger  vessels  form  more 
marked  projections,  they  give  to  the  corpus  lutcum  a  folded  ap- 
pearance. 

In  a  state  of  complete  development  the  corpus  luteum  consists  of 
— 1.  The  pseudo-yolk  substance,  mingled  with  effused  blood.  2.  The 
thickoued  layer  of  the  granulosa  cells,  mingled  with  yolk-substance. 
It  is  this  layer  which,  to  a  great  extent,  forms  the  folded,  yellow  por- 
tion of  the  corpus  luteum.  3.  The  vessels  which,  with  the  wandering 
cells,  push  from  all  directions  into  the  epithelial  mosses.  As  these 
vessels  reach  the  center  of  the  follicle,  a  complete  intcrpenetration  of 
the  connective  tissue  and  epithelial  elements  of  the  corpus  luteum 
results,  and  the  foldings  become  indistinct. 

Finally,  absoqition  of  the  vitellus-like  substance  occurs ;  the  last 
vestiges  of  the  effused  blood  are  converted  into  blood-crystals ;  the 
arterial  vessels  degenerate ;  the  epithelial  masses  and  the  connective- 
tissue  mesh-works  disappear  gradually,  until  at  the  last  only  a  white, 
stellate  cicatrix  remains. 

If  the  ovum  is  discharged  without  impregnation  taking  place,  the 
corpus  lutcum  reaches  its  maximum  size  at  the  end  of  three  weeks, 
and  then  begins  to  decline,  until,  at  the  end  of  two  months,  it  is  re- 
duced to  an  insignificant  cicatrix.  But,  when  conception  occurs,  the 
changes  in  the  corpus  luteum  take  place  more  slowly.  The  corpus 
luteum  rcaches  a  higher  state  of  development.  Its  increase  in  size 
continues  for  two  months.  It  then  remains  stationary  up  to  the  end 
of  the  sixth  month.  During  the  last  three  months  of  pregnancy  it 
gradually  loses  its  bright-yellow  color,  grows  smaller,  but  still  measures 
one  half  of  an  inch  in  diameter  at  the  end  of  the  period  of  gestation. f 
•  RcNCKnisGR.  According  to  tlic  recent  rescarehoe  of  Bcnelthiser,  the  cells  of  the 
tnenibrank  grumlost  disappear  after  rupture  of  the  follicle.  "  Arch.  f.  Qjuack,"  vol.  xxiii 
p.  S&O,  Berlin.  1864. 

f  CALTOM't  "Treatui  or  Human  Physiolog;,'  Philadelphia  166;   pp  AM  n  tto. 
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The  corpus  latenm  of  pregnancy  is  often  termed  the  true  corpus 
Intenm,  to  distinguish  it  from  the  more  trivial  variety  which  is  pro- 
duced by  the  rupture  of  a  Graafian  follicle  at  a  menstrual  period,  or 
between  two  menstrual  epochs.  The  latter  has  been  termed  the  false 
corpus  luteum,  because  it  is  found  in  virgins,  and  does  not  constitute 
a  sign  of  preSxistent  pregnancy. 

The  Migration  of  the  Ovum. — The  number  of  ova  in  each  ovary  has 
been  estimated  by  Henle  at  thirty-six  thousand.  Only  a  small  pro- 
portion of  them,  however,  meet  with  the  conditions  requisite  for  frui- 
tion. It  is  probable  that  many  ova  perish  while  still  surrounded  by  the 
stroma  of  the  ovary.  The  history  of  extra-uterine  pregnancies  teaches 
us  that,  in  some  instances  at  least,  the  ovum,  after  its  discharge 
from  the  Graafian  follicle,  escapes  into  the  abdominal  cavity.  It, 
therefore,  becomes  an  interesting  subject  of  inquiry  as  to  the  conditions 
which  ordinarily  determine  the  passage  of  the  ovum  from  the  ovary 
into  the  Fallopian  tube  of  the  corresjjonding  side.  It  will  not  do  to 
assume,  as  is  usual,  a  peculiar  erectility  of  the  Fallopian  tube,  which 
enables  it  to  apply  its .  funnel-shaped  extremity  to  the  ovary,  just  at 
the  moment  of  the  rupture  of  the  Graafian  follicle.  Setting  aside  the 
inherent  improbability  of  the  existence  of  such  a  degree  of  intelligence 
in  the  fimbrisB  as  would  lead  to  the  exact  adaptation  of  the  tube  to 
the  precise  point  at  which  the  ovum  is  to  be  discharged,  it  has  been 
proved  that  the  Fallopian  tube  possesses  none  of  the  characteristics  of 
erectile  tissue.  Injections  of  its  vessels  after  death  do  not  communi- 
cate to  it  the  slightest  change  of  form  or  place.* 

Muscular  action  has  also  been  often  invoked  to  explain  the  assumed 
manner  in  which  the  fimbriae  seize  the  ovary,  but  galvanization  of  the 
tubfs,  practiced  upon  criminals  recently  executed,  produces  only  ver- 
micular contractions,  which  do  not  affect  the  position  of  the  fimbriae,  f 
Indeed,  when  we  remember  the  position  of  the  Fallopian  tubes  in  the 
pelvis,  and  bear  in  mind  that  they  are  at  all  times  necessarily  subjected 
to  the  pressure  of  the  intestines,  it  becomes  difiScult  to  understand 
how  they  can  execute  any  very  extended  movements.  J 

In  the  absence  of  direct  experimental  proof,  the  suggestion  of 

*  Rocorr, "  Lea  Organcs  £rectiles  dc  la  Femme,"  "Jour,  de  la  Physiol.,"  t.  i,  1858,  p. 
887. 

f  Htrtl,  "  Ilandbuch  der  topographischen  Anatomic,"  Wien,  1866,  Bd.  ii,  p.  210. 

X  HiNLE,  "  Handbucb  der  Eingeweidelehre,"  Braunschweig,  1866,  p.  470.  Rouget 
(vidt  "Organes  6rectiles,"  "Jour,  de  la  Physiol.,"  1868)  has  studied  with  great  care 
the  arrangement  of  the  muscular  fibers  situated  between  the  peritoneal  layers  of  the 
broad  ligament.  These  fibers  are  directly  continuous  with  the  delicate  external  muscular 
layer  of  the  uterus.  Certain  of  them  are  so  distributed,  according  to  Rougot,  as  to  pro- 
duce by  their  contraction  a  direct  approximation  of  the  fimbria  to  the  ovary.  Rcnle  re- 
marks,  by  way  of  criticism,  that  more  stress  might  be  laid  upon  these  fibers  were  they 
distributed  to  the  Fallopian  tubes  alone.  Ae,  however,  they  spread  likewise  over  the 
ovary,  their  probable  action  would  consist'  in  drawing  both  ovaiy  and  tube  toward  the 
median  line. 
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nenle  that  the  passage  of  the  oTum  into  the  Fallopian  tube  ia  due  to 
the  currents  produced  in  the  scrum  by  the  ciliated  epitheliam,  which 
covers  both  the  external  and  internal  surfaces  of  the  fimbriae,  is,  on 
the  score  of  probability,  entitled  to  the  most  consideration.  One  of 
the  fimbria?  (fimbria  ovarica,  Fig.  U,  p.  20)  is,  as  we  have  already 
seen,  permanently  attached  to  the  lower  angle  of  the  ovary.  It  is 
likely  that  the  ovum,  discharged  from  a  Graafian  follicle,  is  floate«i 
down  by  the  peritoneal  serum  toward  the  lower  and  outer  border  of 
the  ovary,  wiiore  a  sufficient  current  is  ])resent  to  insure  its  being 
caught  up  and  conveyed  into  the  iufundibulum  tubffi.  Failures  on 
the  part  of  the  ovum  to  reach  its  destination  are,  in  all  probability, 
not  uncommon.  Support  is  given  to  the  theory  of  the  import^ince  of 
the  cilife  in  influencing  the  migration  of  the  ovum  by  the  observation 
of  Thiry,*  that  in  batrachiaus,  which  have  the  oridncts  fixed  to  the 
abdominal  walls,  and  situated  at  a  distance  from  the  ovary,  during 
tlie  rutting  period  little  pathways  of  ciliated  epithelium  form  in  the 
peritonaeum,  which  collectively  converge  toward  the  openings  of  the 
tubes,  f 

While  the  ovum  remains  in  the  ampulla,  or  dilated  portion  of  tJie 
tube,  its  further  progress  is  at  first  dependent  upon  the  movements  of 
the  ciliiv;  but,  after  the  isthmus  is  reacheil,  au  additional  projielling 
force  is  furnished  by  the  circular  muscular  fibres,  which  possess  u  peri- 
staltic action. 

Fecundation. — The  precise  point  at  which  fecundation  takes  plane 
has  been  variously  ascribed  by  authors  to  the  tubes,  the  uterus,  and 
the  ovary.  The  occurrence  of  fecundation  within  the  uterus  may  be 
rejected,  us  It  has  been  sufficiently  demonstrated  that  the  pas-sage  of 
the  ovum  to  the  uterus  requires  a  jieriod  exceeding  ten  days  in  the 
human  female — a  period  far  exceeding  the  extra-ovarian  life  of  the 
ovum,  when  not  vivified  by  the  contact  of  the  male  element  of  genera- 
tion. Alidoniinal  pregnancies  prove  certainly  the  possibility  of  the 
ovary  becoming  the  seat  of  fecundation,  but  their  extreme  rarity  would 
lead  us  l«  infer  that,  so  far  as  the  human  female  is  concerned,  in 
whom  it  is  fair  to  believe  the  ovum  not  uncommonly  fails  to  enter  the 
tube,  the  phenomenon  is  unusual.  A  priori  reasoning  leads  us.  how- 
ever, to  reganl  with  Ilcnle  the  ampulla,  with  its  arborescent  folds,  as 
8|)ecially  designed  for  a  receptacle  of  the  seminal  fluid.  The  conges- 
tive conilition  of  the  mucous  membrane,  its  canalicular  structure,  and 

•  OOlllugcr  "  Naclirichten,"  1802,  p.  171. 

f  Cttiioa  of  ihc  complete  migration  of  thi-  orum  from  the  orary  of  one  side  to  the  Fal- 
lopiao  tube  ot  the  opposite  side  krc  not  readily  explained  by  any  hypothe^ia.  Yet  the 
occurrcDoe  of  auch  ca8C8  is  undoubted.  Pregnancy,  for  instance,  may  exist  where  there 
U  ooinpletc  absence  or  closure  of  the  Fallopian  tube  upon  the  same  side  with  the  cor^ius 
luteum.  Leopold  tied  the  ri);ht  Fallopian  tuba  in  rabbits  in  two  places,  and  cxsccied  d 
portion  of  the  tube  between  the  ligatures ;  the  left  ovary  was  carefully  removed  and  the 
abdominal  wound  was  closed.  Afl«r  rccuvcry,  the  rabbit  was  put  to  the  mole.  In  two 
•uch  caws  pregnancy  followed.    "  Arch.  f.  Uynaelc.,"  vol.  xvi,  p.  24. 
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the  contractions  of  the  muscnlar  fibres,  all  seem  intended  to  further 
the  intimate  contact  of  the  spermatozoa  with  the  ovum  after  it  has 
reached  this  situation.* 

The  semen,  contact  with  which  is  essential  to  the  fecundation  of 
the  OTum,  is  a  thick,  viscid,  albnminous  fluid,  of  a  whitish  color,  and 
a  peculiar  odor,  which  has  been  compared  to  that  of  the  raspings  of 
bone.  When  examined  by  the  microscope,  it  is  found  to  contain  nu- 
merous minute  anatomical  elements,  termed  spermatozoa.  Each  sper- 
matozo5n  consists  of  an  oval  head  and  a 
long  filiform  extremity  or  tail.  The 
head  is  flattened,  and  measures  about 
iniW  of  *n  J'^ch  in  width.  When  seen 
in  profile,  it  presents  a  pyriform  appear- 
ance. The  entire  spermatozoon  meas- 
ures from  tJt  to  j-J^  of  an  inch  in 
length. 

The  spermatozoa  do  not  simply  float 
in  the  seminal  fluid,  but  possess  the  ca- 
pacity of  moving  from  place  to  place, 

as   though  endowed  with  volition.      In-    Fio.   SS.— S^iermatozoa  trom  the  fau- 

deed,  as  the  observer  sees  them  advance,  SS  dS^rimtLT" 
now  singly,  and  now  in  shoals,  now  div- 
ing down,  and  then  rising  again  to  the  surface,  now  avoiding  some 
obstacle,  or  skillfully  picking  their  way  between  masses  of  epithelium, 
it  is  difficult  to  resist  the  conviction  that  they  are  really,  what  they 
were  long  supposed  to  be,  distinct  organisms  capable  of  a  certain  de- 
gree of  voluntary  action.  But  there  is  little  doubt,  at  the  present 
day,  that  the  nndnlatory  movements  of  the  tail,  which  furnish  the 
propelling  force,  are  due  to  purely  molecular  tissue-changes,  similar 
to  those  which  give  rise  to  the  amoeboid  movements  of  protoplasm  or 
the  oscillations  of  the  hair-like  processes  of  ciliated  epithelium. 

Henle  estimates  that  the  spermatozoa  travel  at  the  rate  of  an  inch 
in  seven  and  a  half  minutes.  It  is  to  these  bodies  that  the  semen  owes 
its  fecundating  power,  but  only  so  long  as  they  retain  the  faculty  of 
motion — a  faculty  which  has  been  found  to  exist  in  full  force,  within 
the  female  genital  organs,  eight  to  ten  days  after  ejaculation,  f 

Our  knowledge  of  the  process  of  fecundation  is  limited  to  the  fact 
that  the  spermatozoa  penetrate  through  tlie  vitelline  membrane,  aud 
then  dissolve  in  the  vitellus. 

In  1840  Martin  Barry  described  a  point  in  the  zona  pellucida  (vitel- 
line membrane)  of  the  rabbit,  which  appeared  to  him  to  be  an  opening 
designed  for  the  passage  of  spermatozoa.  At  first  embryologists  pro- 
nounced Barry's  descriptions  to  be  based  upon  an  illusion,  but  since 

*  Hmu,  "  Handbucfa  der  Eingeweidclehre,"  1866,  p.  476. 

f  LcscHKA,  "  Die  Anatomie  des  menschlicheD  B«ckens,"  Tubingen,  1864,  p.  278. 
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then  the  existence  of  each  an  opening,  termed  later  by  Keber  the 
viicTopyle,  has  been  abundantly  demonstrated,  at  least  in  the  ova  of 
fislies,  mollusks,  insects,  etc.* 

A  very  interesting  series  of  observations,  connected  isrith  this  snV 
ject,  have  been  made  by  M.  Robin  upon  the  ova  of  the  nephclis  vul- 
garis, or  common  leech.  The  earliest  token  of  the  maturity  of  the 
ovum  consisted  in  the  disappearance  of  the  germinative  vesicle.  At  the 
same  time  a  retraction  took  place  in  the  vitcilus,  which  became  thereby 
reduced  one  sixth  to  one  fourth  in  size.  At  first  the  removal  of  internal 
pressure,  consequent  upon  this  retraction,  led  to  a  wrinkling  of  the  vitel- 
line membninc.  jifterward,  however,  a  clear,  limpid  fluid,  probably  in 
part  exuded  from  the  vitellus  and  iu  part  derived  by  endosmosis  from 
external  sources,  filled  up  the  intervening  space,  and  caused  the  wrin- 
kles to  disappear.     The  spermatozoa,  in  their  movements  around  the 

ovum,  assumed  a  ]icrpendicular  or 
obliciue  direction  to  the  vitollino 
membrane.  At  one  point  iu  the 
membrane  the  penetration  of  these 
bodies  could  be  distinctly  obsoivcl. 
At  the  end  of  an  hour  the  pcnLti;i- 
tion  had  ceased,  and  then  u  littl? 
bundle  of  spermatozoa  could  Ije  seen 
arrested,  partly  within  and  partlv 
without  the  ovum.  In  the  > 
limpid  space  surnjunding  the  \:l. 
Ins,  the  spermatozoa  continued  to 
move  about  actively  for  a  time,  but 
in  fifteen  to  twenty  minutes  their 
movements  began  to  grow  slow,  and 
in  a  couple  of  hours  had  ended  alto- 
gether. A  comparison,  by  actual  count,  of  the  spermatozoa  now  re- 
maining, showed  that  a  certain  number  of  those  which  had  foun«l 
entrance  into  the  limpid  space  had  disappeared.  They  had  been 
absorbed  dia-ctly  into  the  vitellus,  to  serve  for  its  fecundation. f 


Fio.  84.— Ovum  ot  the  nophelis  vulfraris, 
nhowini;  ri'tractiou  of  vitellus  and  the 
penetration  of  tbe  spemuilfizoa  tliirmiih 
the  vitelline  inenihrniiu  (nia^ifieJ 
time  hundred  diameters).    (KoLin.) 


Chasoes  takiito  place 


ik  the  ovuk 

dation. 


BUB8EQUENT    TO    FbCCX- 


In  describing  its  anatomy,  we  have  noted  that  the  ovum  was  orig- 
inally a  simple  cell,  possessing  contractility  and  other  properties  of  liv- 
ing matter.  The  ova  of  certain  of  the  sponges,  which  do  not  jjosseasa 
zona  pellucida,  move  about  under  tbe  field  of  the  microscope   by 


•  Vide  MitSB-EnwAims,  "  Le^ns  de  la  PliTsiolopic,"  t  vlii,  Paris,  1873,  pp.  881  tt 
ttq. ;  W'AinETER,  "  Eicratock  und  Ncbencicrstock,"  St^icker's  "  Ilandbiich,"  p.  354. 

f  "  Mcmoirc  8iir  lei)  I'hinomfenpA  qui  se  passcnt  dans  I'Onile  arant  la  Se^eDtation  do 
Vitellus,"  Koiii.v,  '•  Jour,  dc  la  Physiol.,"  t.  v,  pp.  07  ti  Kq. 
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pushing  out  finger-like  processcB,  precisely  like  the  ordinary  nmoeba.* 
ilontractiic  movements  of  the  vitellus  within  the  zona  pcllucida  have 
een  described  by  Robin  in  the  ova  of  the  leech  and  other  low  orders 

}{  animal  life.f 

Before  the  o\'Tim  leaves  the  Graafian  vesicle,  or  soon  after  its  dls- 

bharge  from  the  ovary,  the  germinative  vesicle  disapiwars.  As  this 
isappearance  has  been  observed  mostly  in  the  impregnated  ovum,  tho 
j>henomenon  has  been  generally  attributed  to  the  penetration  of  the 
jicrmatozoa,  but  Robin  regards  it  as  simply  a  sign  that  the  ovum  has 
eached  maturity,  and  has  become  apt  for  fecundation.     It  occors 

equally  within  the  uufecundated  ovum.  J 

The  first  decided  indication  of  the  changes  effected  in  the  ovnm  by 
~  ontact  with  tiie  male  element  of  generation,  and  a  sign,  too,  conclusive 

of  fecundation,  is  the  spontaneous  appearance  of  a  round  nucleus  in 
he  center  of  the  ^^tellu8.  This  nucleus  is  recognizable  fifteen  to  thirty 
iioars  after  fecundation.  In  appearance  it  so  closely  resembles  the 
Drigiual  germinative  vesicle  that,  for  a  long  time,  it  was  en"oneously 

regarded  as  such. 

Almost  iramediatdy  after  its  production,  the  vitelline  nucleus  snb- 
livides  into  two  nuclei.     By  a  similar  process  of  cleavage,  the  vitellus 

likewise  separates  into  two  halves.     The  nuclei  act  as  central  points 


Fig.  85. — SectnciXntion  of  the  ovum.     A.  the  ovum  divided  into  two  cell/i ;  £,  the  two  wll» 
L        divided  into  four;  C.  the  four  cells  divided  into  cipht ;  D,  by  re|>vut«d  Kimicntatiou  tbo 
ovum  hji*  U-cuiue  a  round,  inulbvrry -shaped  mii»a— the  monila.    (Hucckel. ) 


M  attraction,  around  which  collect  the  molecular  and  viscid  portions 
>f  the  protopla.sm.  In  this  manner  tiie  original  cell  is  converted  into 
new  cells,  exactly  resembling  one  another,  and  both  lying  near 
Xigethcr  witliin  the  vitelline  membrane.  To  this  cleavage  of  cells  the 
i?rm  stfjmfniatinn  has  been  apjilied.  By  a  continuation  of  the  process, 
iie  two  new  cells  are  convcrt^-d  into  four,  the  four  into  eight,  and  so  on 
snccession  until,  finally,  a  great  multitude  are  generated,  all  closely 
awded  together,  and  giving  to  the  ovum  a  mulberry  appearance, 

•  JTAEOKn.,  "  Antliropogcnic,"  Lcipsic,  1874,  p.  112. 

f  l/ie.  ril.,  pp.  lOii  rl  >c<]. 

X  B00I5,  "  Sur  U  Proiluciion  dii  N'orau  Vitcllin,"  "  Jour,  do  la  Physiol.,"  t.  v,  p.  8 15. 
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whonco  the  term  morula  has  been  applied  to  the  OTum  at  this  stage  of 
its  dcTclopment. 

A  clear  fluid  nest  accumulates  in  the  center  of  the  morula,  at  fir 
small  in  amount,  but  gradually  increasing  in  quantity  until  finall] 
the  cells  are  pressed  to  the  surface.  Thus  the  morula  is  convert 
into  a  globular  vesicle,  termed  the  blastodermic  vehicle  (Fig.  33)J 
The  widls  of  the  latter  are  composed  of  a  single  layer  of  cells,  whiclj 
form  a  continuous  membrane,  termed  the  blastodermic  membrane.  Bi 
the  absorption  of  fluid  in  its  transit  through  the  Fallopian  tulie,  ihi 
ovum  is  increased,  upon  the  completion  of  the  blastodermic  membrane 
from  jl^  of  an  inch  to  from  -^  to  jiy  of  an  inch  in  diameter. 

All  the  cells  resulting  from  the  segmentation  of  the  original  vitclj 
lus  do  not,  however,  take  part  in  the  formation  of  the  blastoderm!^ 
membrane.     If  we  carefully  examine   the  blastodermic  vesicle,   jua 
aft«r  its  development,  we  find,  at  one  point  upon  its  surface,  a  dark] 
round  spot,  which  is  caused  by  an  accumulation  of  a  portion  of  thfl 
cleavage  cells  upon  the  inner  surface  of  the  membrane.     In  profile  thi 

spot  presents  a  semicircular  projcctios 
within  the  vesicle.*  By  periphei"al  ex^ 
tension,  its  cells  gradually  spread  ove 
and  line  the  inner  surfjice  of  the  blastc 
dermic  membrane.  Thus  the  ovum 
cornea  encompassed  by  two  cell-inem^ 
branes,  termed  respectively  the  outer  anfl 
the  inner  layer  of  the  blastodermic  met 
brane.  The  outer  layer  of  the  blasfc 
dermic  membrane  is  likewise  termed  tb^ 
ectoderm,  in  distinction  from  the  inne 
layer,  or  entoderm. 

At  the  same  time  a  stratum  of  fluid 
forms  between  the  external  layer  of  t)i4 
blastodermic  membrane  and  the  churioi 
as  the  zona  pellucida  is  now  called, 
fore  the  completion  of  the  entoderm, 
bright,  round  spot  makes  its  appearanc 
upon  the  surface  of  the  blasto<lcrmic  ves 
icle.     This  spot  marks  the  point  at  which 
all  tlie  more  important  processes  connected  with  the  development  <if_ 
the  embryo  take  place,  and  is  termed  the  area  germinativa.     At  thfl 
outset,  it  differs  from  other  portions  of  the  blastodermic  vesicle  sol 
in  the  increased  thickness  of  the  cells  composing  the  ectoderm.     The 
of  the  entoderm  remain  unchanged. 


Fio.  86. — Blustodcrmic  vcbicIc  from 
the  utoriis  of  the  rnbbit.  a, 
chorion ;  ft,  wlla,  iv^uUiii^  from 
M?.^nontution,  formin^r  a  siii^le 
Inyt-r  liiiuitt  the  cliorion — Ihiwe 
cells  have  become  hcxagoniil 
fmm  reeiprocal  jire.Hsure  ;  c, 
hetip  of  itillH  ruinaininif  within 
the  bhistoilcmiic  vesiele  after 
the  formutiou  of  the  hloat'Kier- 
niic  membrane.    (Bischoff. ) 


•  The  theory  of  Bischoff  and  others,  thut  the  arm  ijfrvilnnliva  Is  devclopol  at  ihii 
poini,  in  not  supported  by  the  recent  inrcstigalions  of  Kolllker.  —  AlOEBT  KoL 
"  £ntvickeluDg8-Ge«chicUt«,"  erste  Hiiiri«,  p.  227,  Leipsio,  1876. 
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The  area  gcrmiufttiva  has  later  an  oval  shape,  with  a  bright  center 
and  a  dark  boi-der.  The  okiir  center  is  termed  the  area  ptUucida,  and 
the  dark,  thickened  border  the  nria  vjuua  (Fig.  38). 


»et 


Fio.  87 

til. 


I"  »  rntiliit,  dliowinjT  the  tlpii-koniiif;  of 
'li  tlic  cocxlvrm  of  thu  bliuiLMJoniiio 
Ker.) 


Subsequently  a  third,  intermediate,  cell-layer,  termed  the  mcso- 
m,  is  developed  between  the  ectoderm  and  the  entoderm.*  In 
the  mesoderm  are  developed  the 
primitive  blood-vessels,  with  the 
growth  of  which  the  area  opaca 
becomes  known  as  the  area  vm- 
j^ulosa. 

Finally,  the  mesoderm  separates 
|to  two  distinct  strata,  so  that 
embryo,  at  one  stage,  is  com- 
ftsed  of  four  distinct  layers. 
Without  entering  minutely  into 
the  subject,  it  may  bo  well  to 
»te  that,  according  to  common 
iceptance,  these  layers  are  as- 
sumed to  have  the  following  rcla- 
lions  to  the  ulterior  development 
the  body  : 

The  outer  layer,  or  ectoderm, 
concerned  in   the  formation  of 
kc   epidermis,     hair,    nails,    the 
glandular  structures  of  the   skin, 
le  bniiri,  the  spinal  cord,  the  organs  of  special  sense,  and  perhaps  in 
at  of  the  genito-nrinary  system. 

The  second,  or  outer,  stratum  of  the  mesoderm  gives  rise  to  the 
corium,  the  muscles  of  the  trunk  (those  concerned  in  the  movement 
of  the  body),  and  the  bony  framework. 

The  third,  or  inner,  stratum  of  the  mesoderm  supplies  the  muscu- 
lar and  fibrous  tissues  of  the  digestive  tract,  the  blood,  the  blood-vea- 
selfl,  and  the  blood-glands. 


•  Ac«)rditig  to  Kollikcr,  the  cells  of  the  me^^xlcrm  are  derived  solclr  from  the  pny 
eratJoa  of  tbofc  of  the  ectoderm  :  "  Eotwickcluogs-Gcschicbtc,"  2te  Aufl«»e,  p.  268. 


Flo.  38.— n  o.  HTM  npaoK ;  n  p,  iire«  pelhl- 
cidn ;  with  hitrinninir  funriiit'.oii  i>f  em- 
bryo fr>iu  the  cnihryonie  spot.  From 
the  ovum  of  a  rabbit  nti  th<-  nintli  dny. 
Owinsf  to  the  lulviiir  •  '   Icvclop- 

OH-nt.   the   nrvB   pi  liwt   its 

primitive  ^hop<',  nib  ihc  iij>- 

>earance  of  >  coiuthuUxl  v\  oid.    ( K(il- 


liker.) 
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The  inner  layer,  or  entoderm,  furnishes  the  epithelinm  liaing  the 
walls  and  glands  of  the  intestines.* 

About  tlie  time  the  area  germinativa  loses  its  circular  form,  and 
becomes  of  an  oval  shajK?,  there  apix>ars  in  the  middle  of  the  area 

])ellucida  a  large,  dark,  oval  spot,  produced 
by  the  multiplication  at  that  point  of  the 
cells  belonging  to  the  outer  and  inteme- 
diate  layer,  and  termed  the  embryonic  spot, 
or  by  some  authors  the  protosoma,  becanse 
it  rejjrescnts  the  most  primitive  st^ige  in 
the  develojtment  of  the  embryo.  The  oval 
shape  of  the  embryonic  spot  is  suggestive 
of  the  future  distinction  between  the  head 
and  the  posterior  extremity,  the  larger 
end  corresponding  to  the  former,  and  the 
smaller  to  tiie  latter.  Then,  of  a  sudden, 
Fi<i.  sn.— Truiisverse  MLt'iTi  of  there  appears  in  the  middle  of  the  ombrv- 
^.^  r^^li'::^  on^-^  ^P«t  a  delicate  line  tormed  the  prim- 
iiive  truce,  which  divides  it  into  two  later- 
al halves.  The  primitive  trace  consists  of 
a  groove  or  furrow,  bordered  by  two  ridges, 
termed  the  dorsal  plates,  and  formed  by 
II  thickening  of  the  external  layer,  The  dorsal  plates  may  be  readily 
miderstood  by  reference  to  the  transverse  section  (Fig.  39),  taken 
from  Professor  Dolton's  "Treatise  on  Human  Physiology." 

ITjion  microscopic  examination  of  such  a  transverse  section,  the 
embryo  is  found  to  be  composed  of  three  layers,  which,  in  the  verte- 
brata,  are  united  together  in  the  median  line.     The  intermediate  layer 


laycra  ol  bljuitodcrmic  lueui- 
bninc ;  '.',  i,  liorsal  platen ;  8, 
iiitc'inul  Inyir  ot  l>liu4U><lfriuic 
membrane.     i^Dultun.) 


Tio,  40. — Tninsvcnw  iwtinn  llironijli  tlte  embryo  of  tho  chiok  n  few  b<mrs  ntV'r  tbu  ooro- 
inciK'Oinciit  of  ini'iilintion.  h,  cxtoniiil  Inycr  of  tlic  MnKt'Hjontiii;  meuihruiio ;  r»,  eCTirnikl 
etmtum  of  intcnueJiaU.'  Iovit;  /,  iuCcrnnl  stmtum  of  mtcnucdiate  layer;  d,  iiiU'rnaJ 
layer  of  the  tila«ludennic  nioiiibninc;  n,  primitive  trace  or  furrow;  z,  chorda  doraolia. 

•  IIakckici,  "AnthropoRcnle,"  p.  218.  According  to  His,  the  thr«e  primitive  Uyer* 
arc  conct"m<Ml  in  tlie  formation  of  the  epithelial,  the  muscular,  and  the  nerve-tissues  only, 
whereas  the  blood  and  connective  tissues,  cumprising  the  leucocytes,  the  red-blood  cor- 
puscles, the  blood-glands,  the  endolbclia,  and  all  the  coimcctivu  tissue  forms,  including 
cartilage,  bone,  and  teeth,  are  derived  from  cell  elements  outside  the  area  gorminative  into 
which  they  3ubsc(|ucntly  migrate  and  csjieciaUy  invade  tho  median  layer.  The  three  pri- 
mary layers  His  terms  the  Archiblast,  and  the  invading  cells  the  Parnblast  The  median 
layer  is,  to  a  great  extent,  a  secondary  formation.  For  an  excellent  discussion  as  lo  the 
origin  of  the  Parablast,  the  carious  reader  is  reterred  to  "Archiblast  and  PanililasC 
VValdeyer,  Bonn,  1883. 
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(mesoderm),  which  possesses  the  greatest  thickness,  already  presents 
the  api^arance  of  two  closely  connected  strata-  The  primitive  trace 
may  bo  recognized  in  the  middle  of  the  npiwr  surface,  and  the  dorsal 
plates  are  seen  rising  up  as  low  ridges.  At  the  same  time,  just  be- 
neath the  furrow,  a  cylindrical  organ,  known  as  the  cJwrda  ilormlis, 
becomes  separated  from  the  cell-mass.  The  chorda  dorsulis  owes  its 
importance  to  the  fact  that  it  is  around  this  cylindrical  l>ody  that  the 
Tertebrre  subsequently  form.  The  vertebraj  themselves  are  derived 
from    two    longitudinal    chords, 

separated  by  a  cleavage  from  the  ni.  c 

portions  of  the  intermediate  layer 
next  to  either  side  of  the  chorda 
dorsalis.  The  peripheral  portions 
of  the  intermediate  layer  arc  now 
termed  the  lateral  or  abdominal 
platen.  Meantime  the  dorsal 
plates  continue  to  grow,  and,  by 
curving  toward  one  another,  final- 
ly meet  in  the  median  line,  so  as  to  form  a  closed  tube,  the  tubuif 
inexlulluris,  in  which  is  developed  the  central  nervous  system.  Thus 
it  will  be  noticed  that  the  organ  through  the  agency  of  which  the 
individual  is  brought  into  contact  with  the  external  world  is  primi- 
tively derived  from  the  external  blastodermic  layer  (ectoderm). 


Tia.  41.  —  Duurrum  rcpTOsentinjf  tnuinverM 
sccition  tlirou^h  tlie  einbrvo  nf  n  chick  at 
the  end  of  the  flret  lUv'  '    lino. 

in,  dorHAl  plaU'M  ;  cA,  chi'i  ;   r, 

vertebral  cliorOii ;  a  p,  Bb^i'  ,     •••4. 


Ik 


Fio.  41. — Tnuisvi  I  h  the  i-mlirjo  of  u    ''  '     -  ''  '  '        "  '       '  iUiOT 

(nuufaifled  on  •  rm.     t  m,  tho  ■!  ''in 

mtduUiru;  ti  th  tbc  milvr  or  _  cA. 

clionla;  r,  tertcbrat  ^.'li'i'U  ;  >< />,  tlic  iiUnniinal  )'lat<^,  buvu  »C|«mUxl  ioto  ttu  tutcruut 
and  inUnuil  alraiuiu,  unil^  ut  m  to  I'onu  tiie  uic»;iitvric  toliia. 


The  intermediate  layer  (mesoderm)  now  separates  into  an  internal 
and  external  stratum,  the  existence  of  which,  it  has  been  noted,  was 
indicated  at  an  earlier  stage.  These  two  strata  remain  united  by  their 
inner  borders,  and  form  later  at  the  jioint  of  union  the  mesenteric 
folds.  The  outer  extremities  of  the  inner  of  these  strata  now  curve 
inward,  and  finally  unite  together  to  form  the  intestine.  They  in- 
clope  at  the  same  time  the  intcm.il  layer  of  the  blastodermic  mem- 
brane (entoilerm).  The  closure,  unlike  that  of  the  ilorsal  plates, 
takes  place  from  front  lo  rear,  as  well  as  from  the  two  sides.  The  in- 
testinal tube  is  thus  formed  from  the  inner  stratum  of  the  mesoderm. 


50 


PHYSIOLOGY  OF  THE  OVUM. 


which  furnishes  the  fibro-mnscular  tissues,  and  from  the  interna] 
blastodermic  layer  (entoderm),  from  which  the  glandular  structnre« 
ar&  derived.  A  portion  of  the  blastodermic  vesicle  is,  however,  not 
included  in  the  intestinal  tube,  but  hangs,  during  the  early  moulha  of 
gestation,  from  the  body  of  the  embryo,  and  is  termed  the  umbilieai 
vesicle  {u  v).  Finally  the  outer  or  cutaneous  layer  of  the  blastoder- 
mic membrane  (ectoderm)  and  the  outer  stratum  of  the  mesoderm 
(the  fibro-muscular  layer  of  the  trunk)  curve  forward  and  inward  so 

as  to  inclose  a  long  cavity,  the 
cmJum,  which  surrounds  the  in- 
testine. This  cavity  in  mam- 
mals subsequently  becomes  divid- 
ed by  the  diaphragm  into  thorax 
and  abdomen. 

The  body  of  the  embryo,  seen 
in  profile,  at  the  time  these 
changes  are  going  on,  possesses 
a  thickened  anterior,  or  cephalic 
portion,  and  a  tapering  posterior 
extremity.  It  manifests  at  an 
early  period  a  tendency  to  elevalo 
itself  above  the  level  of  the  area 
germinativa.  The  back  bocomes 
arched,  and  the  extremities  ap- 
proximate toward  one  another. 
Fluid  collects  between  the  two 
strata  of  the  mesoderm,  and  sep- 
arates them  from  one  another. 
Of  these  the  outer  stratum  forms 
a  union  with  the  cutaneous  layer 
so  as  to  produce  a  single  mem- 
brane, folds  of  which  rise  at  the 
same  time  from  the  extremities 
and  sides  of  the  embryo,  and  en- 
compass it  with  an  outer  wall  or 
parapet.  In  the  process  of  growth  these  folds  approach  one  another 
over  the  dorsum  of  the  embryo,  and  finally  unite  together.  Thus 
a  sac.  including  the  embryo,  is  formed,  termed  the  amnion,  the  cavity 
of  which  subsequently  tills  with  fluid. 

NoraiSHMENT  OF  THE   EmBRTO. 

It  now  Ijecomes  a  matter  of  importance  for  us  to  consider  the 
sources  from  which  the  embryo  receives  the  nutritive  materials  requi- 
site for  its  further  growth  and  development. 

We  have  seen  already  that  the  ovum,  in  its  passage  through  the 


Fio.  4*. — Sortioti  through  Uiu  ovum  of  chick 
nfto     '  nut    i.f   umbilicul    vn*ii_lu. 

c  /i.  Mn;  t  m,  lulin  mcJullnris ; 

otii,  •.  mI' iiiean.ienn,  tYrini  whk'h 

ar«  iuntmd  tl»»  bony  skclut^n,  the  Ulmtd- 
ve^clfl,  onil  large  muscles  of  the  trunk ; 
«y,  evVxienn  ;  in/,  int(«tiniil  tube, 
iurmod  (Voin  the  inner  etratuin  of  the 
mcsxidcrm  and  the  entoderm  (tnt) ;  u  r, 
urabilicii]  visii'Ie,  conlinuous  with  intes- 
tine ;  a  p^  ubdominul  plates,  formcii  from 
the  outer  stratum  of  the  meiuxicnn  uml  the 
eetodeno.  Kventually  the  abdominal  plates 
meet  to  inclose  the  cavity  of  the  trunk 
(thorax  and  alxiomen)  ;  n  m,  nmnion, 
formed  from  cctcMlcrm  and  outA?r  ptnitum 
of  the  mesoderm  ;  ?,  fina  pellucida ;  /. 
outer  lamina  of  the  amniotic  folds,  dcrivea 
iVom  the  ectoderm. 
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Fio,  44. — Dtairrom 

Stat'.  '    '  ■   '  : 


Hbiiwiitfr  fn\j 

--■■•-  -,r;ioa. 


lOK-  r.  .      _    (iver 

Ihu  dur.siiui  111'  ciiiUiNu  to  U'Txa 
tbeamnioticrolJii;  />,  nlluitou; 
«,  umbiUcul  vvsivlc. 


Fallopian  tube,  is  increased  in  size  by  absorption  of  uatritire  materials 
from  yfj  of  an  inch  to  from  ^  to  ,>j  of  an  inch. 

In  describing  tbe  formation  of  the 
intestinal  tube,  it  waa  noted  that  a  por- 
tion only  of  the  blastodermic  vesicle  was 
included  by  the  curving  inward  of  tbo 
inner  stratum  of  the  mesoderm,  while  a 
portion,  known  as  the  umbilical  vesicle, 
hung  from  the  abdomen.  The  umbili- 
cal vesicle  is  lined,  like  the  intestinal 
tube,  by  the  inner  layer  of  the  blasto- 
dermic membrane  (entoderm),  and  is 
covered  by  an  extension  of  the  inner 
stratum  of  the  mesoderm.  At  first  the 
cavity  of  the  vesicle  communicates  with 
the  intestine,  and  contributes  by  its 
contents  to  the  nourishment  of  the  em- 
bryo.     This  arrangement,  however,  is 

only  temporary.  The  passage  very  soon  becomes  obliterated,  and  the 
remains  of  the  nmbilic;il  vesicle  hang  downward,  attached  by  an  im- 
pervious pedicle  to  the  intestine. 

From  the  time  the  ovum  has  passed  into  the  uterus,  however,  it 
derives  its  main  nutritive  supply  from  the  mucous  membrane  of  that 
organ,  at  first  by  simple  absori)tion,  and  afterward  by  the  formation 

of  the  placenta,  an  organ  through 
which  the  blood  of  tbe  foetus  cir- 
culates, separated  from  that  of  the 
mother  by  the  thinnest  of  parti- 
tions. Through  the  party-wall 
there  pass  to  the  foetus  all  tlie  ma- 
terials necessary  for  existence  and 
growth,  and  from  the  foetus  the 
excrementitious  principles  repre- 
senting the  waste  which  is  inci- 
dent to  vital  action. 

There  is  nothing  in  physiology 
more  interesting  than  the  process 
by  which  the  circulation  of  the 
fcptus  is  brought  into  close  rela- 
tion with  that  of  the  mother.  It 
includes  the  consideration  of  the 
allantoi/t,  the  chorion,  the  decidua, 
and  finally  the  joint  product  of  them  all,  viz.,  the  placenta. 

The  Allantois  and  Chorion. — The  chorion  is  the  external  membrane 
that  invests  the  ovum.     Before  the  formation  of  the  amnion  it  con- 


Fio.  4 


■nifiL-nuD  i>n.nin^  .Mmfletjon  of 
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Fio.  40. — Human  emhrya,  as,  the  third  wook,  show- 
iug  villi  covuriQj;  Uie  dDlire  choriou.    (UoeckeL) 


sUts  simply  of  the  zona  pellacida  or  vitelline  membrane.   Aa  the  ornm 
is  received  into  the  uteras,  the  vitelline  membrane  becomes  covered 

with  amorphous  villi,  which 
help  to  fix  the  ovum  in  the 
uterine  cavity. 

After  the  completion  o( 
the  amnion  by  the  closure 
of  the  amniotic  foldg,  it  re- 
mains for  a  time  attached 
to  the  outer  lamina  of  the 
ectoderm,  at  the  point 
whore  the  folds  meet  over 
the  back  of  thu 
The  outer  lamina  n  n: 

expands  until  it  oomea  in 
contact  with  the  vitelline 
membrane,  which  then  dis- 
appears. Thus  the  outer 
lamina  becomes  in  tura  the 
external  covering  or  chori> 
on.  The  new  chorion,  like 
the  one  it  superseded,  is 
speedily  covered  by  a  growth  of  non-vascular  villosities.  These  villosi- 
ties  are  not  solid,  but  hollow,  like  the  finger  of  a  glove.  They  soou 
reach  an  extraordinary  development.  New  villi  sprout  upward  from 
the  chorion,  tiie  older  ones  push  out  buds  and  lateral  offshoots,  so  that 
already  in  the  third  week  tlie  entire 
surface  of  the  ovum  is  covered  with 
a  dense  forest  of  villi,  jiresenting 
the  most  delicate  and  graceful  char- 
acters. 

We  have  just  noted  that  the 
umbilical  vesicle  was  a  temporary 
structure,  and  only  for  a  brief  peri- 
od of  ])hysiological  importance. 
Meantime  a  new  organ  is  develoi)ed, 
by  means  of  which  a  vascular  con- 
nection is  established  between  the 
embryo  and  the  villi  of  the  chorion. 
This  organ  is  termed  the  aUant.oifi. 
Tiie  allantois  begins  as  a  sac-like 
projecti(jn  from  the  posterior  ex- 
tremity of  the  intestine,  at  the  time 
when  the  amniotic  folds  rise  up 
around  the  embryo  {vide  Fig.  44). 


Fio,  47.— 1,  exwiiorion :  2,  bluiitotlomiSo 
ctiorinn  ;  «,  umbilical  vesicle  ;  a,  Bin- 
Dioii ;  />,  podldc  of  uUaatoU. 

in  the  form  of  an  embankment 
At  this  time  the  umbilical  vesiclo 


>'ia.  I. — Raman  embrron,  at  the  ninUi  week,  removed  from  the  meiDbrmnei ;  three  times 

the  natural  liie  (Erdl). 
Fio.  S.— Human  embryon,  at  the  twelfth  week,  inclosed  in  the  amnion:  natural  size  (KrdI). 


DEVELOPMENT  OF  TUE  OVUM. 


63 


» 


is  etill  yery  large.  The  allantois,  like  the  umbilical  vesicle  and  the 
intestine,  is  comiKJsed  of  two  layers  deriyed  respectivelj'  from  the  in- 
ternal layer  of  the  blastodermic  membrane  (entoderm),  and  the  inner 
Stratum  of  the  mesoderm.  It  speedily  becomes  rasculur,  and  increases 
lapidly  in  size.  The  inner  surfaces  of  the  sac  soon  udherc  together, 
so  as  to  form  a  single  membrane.  In  the  course  of  the  third  week 
the  allantois  reaches  the  chorion,  over  which  it  spreads  and  forms 
complete  vascular  lining.  According  to  the  usual  acceptation,  the 
•vessels  of  the  allantois  everywhere  penetrate  into  the  villi  of  the 
chorion.  Then  the  chorion  and  allantois  fuse  together  and  form 
by  their  consolidation  a  compound  membrane  termed  the  permanent 
chorion*  At  first  the  embryo  is  connected  with  the  vascular  chorion 
by  two  arteries  and  two  veins.  The  two  arteries  persist  as  the  arter- 
ies of  the  unibiliciil  cord.  One  of  the  two  veins  disappears,  while 
the  other  becomes  enlarged  in  proportion,  and  forms  the  umbilical 
vein. 

With  the  growth  of  the  ovum  its  surface  diminishes  in  vascularity, 
except  in  the  neighborhood  of  the  attachment  of  the  allantoic  vessels, 
at  which  point  the  villi  increase  in  size  and  profusion.  Over  the  rest 
of  the  ovum  the  villi  atrophy  and  disappear.  Thus  the  greater  portion 
of  the  chorion  becomes  smooth,  while  about  one  third  of  its  surface  is 
covered  with  a  thickened,  shaggy  portion,  destined  to  contribute  to 
the  formation  of  th<?  placenta. 

The  Decidus — When  the  ovum  passes  from  the  Fallopian  tnbes 
into  the  uterus,  it  finds  the  mucous  membrane  prepared,  by  certain 
changes,  for  its  recejjtion.  These  changes,  as  shown  in  a  specimen  ex- 
aminetl  by  Dr.  Engelmann.f  in 
the  first  month  consist<-d  of  a 
ten -fold  increase  in  thickness 
(two  fifths  of  an  inch).  Tlie 
tissues  were  intensely  vascular, 
and  the  entire  mucous  mem- 
brane was  thrown  into  convolu- 
tions. The  thickening  was  main- 
ly due  to  an  increase  in  the  elements  composing  the  inter-glandular 
counective  tissue.  This  was  more  especially  the  case  in  the  upper 
layers,  where  the  cells  were  like  those  of  young  connective  tissue.  A 
soft,  pulpy  state  of  the  mucous  membrane  was  occasioned  by  an  ang- 
mented  production  of  the  amorphous  intercellular  substance  which 
characterizes  connective  tissue  in  the  embryonic  state, 

•  The  outer  portion,  dorivwi  from  the  ectoderm,  furnishos  tbc  cpithcliiitn,  and  i«  called 
llic  mKltoTwn,  while  ibc  inner  vaacular  sarfaoc  furniehed  by  llie  allantoia  it  entitled  tbc 
nJixAorion. 

\  ExoKLMijra,  "  Moooui  HembraDc  of  tbc  Utenu,"  *'  Am«r.  Joar.  of  ObsteL,"  lit;, 
1876. 


Fio.  49.— Formation  of  dcciJun,  flr»t  sIoick. 
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JFto.  60. — Foniuition  of  docidua  coniplfU'd.    a,  deciduft  re- 
fluxu  i  ttj  duciduu  vera ;  c^  dtMuduu  aorotiaa. 


It  is  thifl  thickened,  vascular,  softened  mucous  membrane  which 
furnishes  the  decidua  vera. 

The  ovum,  soon  after  its  entry  into  the  uterus,  finds  a  lodgment  in 

one  of  the  folds  of  the 
'^  decidua    vera.       This 

takes  place  usually  in 
the  upper  portion  of 
the  uterine  cavity,  upon 
the  posterior  wall,  near 
cue  of  the  tubal  on* 
fices. 

The  point  of  attach* 
ment  between  the  ovum 
and  the  decidua  is  dis- 
tinguished as  the  df- 
cidua  serotina.  It' is 
physiologically  important  as  the  site  of  the  placenta. 

The  ovum  is  not  simply  adherent.  It  lies,  as  it  were,  imbedded  in 
the  tumefied  membrane,  folds  of  which  grow  up  around  it,  and  finally 
meet  so  as  to  inclose  it  in  a  cavity  of  its  own,  shut  off  from  the  general 
cavity  of  the  uterus.* 

The  folds  of  mucous  membrane  which  inclose  the  ovum  are  termed 
the  decidua  reflexa. 

The  8]iace  between  the  decidua  vera  and  reflexa  is  filled  by  opaqne. 
viscid  mucus. 

The  Placenta. — The  villi  which  cover  the  chorion  become  imbedded 
in  the  soft  tissues  of  the  decidua,  and  derive,  by  absorption,  nutritive 
materials  from  the  circulatory  system  of  the  mother.  After  the  for- 
mation of  the  permanent  chorion,  by  the  extension  of  the  allantois  to 
the  inner  surface  of  the  egg,  the  allantoic  vessels  convey  the  absorbed 
materials  directly  to  the  embryo.  At  first,  absorption  takes  place  from 
the  entire  circumference  of  the  chorion,  but  with  the  enlargement  of 
the  ovum  there  ensues  a  thinning  of  the  reflexa,  with  obliteration  of 
its  vessels.  At  the  same  time  the  villi  cease  to  grow  over  that  portion 
of  the  chorion  in  contact  with  the  reflexa,  and  the  whole  i)roces8  of 
exchange  between  fcetus  and  mother  becomes  concentrated  at  the  de- 
cidua serotina.     At  this  point  the  chorion,  in  place  of  becoming  bare, 

•  Lofipold,  in  his  account  of  the  uterine  mucous  membrane,  adopts  Rcicliwl's  view  of 
the  fomintion  of  the  reliexa,  viz.,  that,  owing  to  the  les.i  rapid  increase  in  the  grontii  o( 
the  serotina,  the  ovum  bcoomcs  buried  in  the  thickening  of  the  vera.— {  ViJr  "  .Studien 
ilber  die  Ulerussihleinihaut,"  etc.,  "Arch.  f.  Gynaek.,"  Bd.  xi,  p.  466.)  In  opposition  to 
the  tcceptod  view  that  the  decidua  is  the  tumefied  mucous  membrane,  Ercolaui  ("  On  Ibe 
Utricular  Glands  of  the  Uterus,"  trans1ate<l  bj  Marcr)  insi.'fta  that  both  the  vcrik  and  re- 
flexa arc  organs  of  new  formation,  the  products  of  exudations,  the  nco-fonnatirc  proccM 
consisting  in  the  production  of  new  Teseels  with  single  endothelial  walls,  froDi  the  surface 
of  which  the  decidual  oells  arc  elaborated. 
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is  covered  with  an  indnito  multitude  of  villi,  which  enlarge,  lengthen, 

d,  by  sending  out  lateral  offshoots,  assume  an  arborescent  appear- 

,nce.     The  villi  are  arranged  in  tuft"?,  sixteen  to  twenty  in  number, 

which   together  form  a  soft,  spongy  mass,  and  constitute  the  fetal 

rtion  of  tiie  placenta. 

The  uterine  mucous  membrane,  iii  which  the  villi  lie  imbedded, 
ntributes  likewise  its  share  to  the  make-up  of  the  completed  pla- 
nts.    The  structure  of  this  so-called  maternal  portion  of  the  organ 
OS  been  the  subject  of  much  difference  of  opinion.     Indeed,  an  in- 
ttJligible  idea  of  its  anatomy  can  hardly  be  conveyed  without  a  pre- 
liminary consideration  of  certain  points  connected  with  its  develop- 
ment. 

Thus,  the  villi  are  often  erroneously  described  as  penetrating  direct- 
ly into  the  glandular  structures  of  the  adjacent  uterine  mucous  mem- 
rane.     Professor  Turner  has,  however,  conclusively  shown  that,  in  all 
the  less  complicated  placental  forms  throughout  the  animal  kingdom, 
the  depressions  or  crv^its   into  which  the  villi  dip  occupy  the  soft, 
pulpy,  iutcrglandular  tissues.     Engelniann  further  draws  attention  to 
the  large  size  of  the  terminal  sprouts  of  the  villi  in  the  human  placenta, 
which  would  render  their  entrance  into  the  glandular  tubules,  unless 
by  a  mere  exceptional  chance,  a  mechanical  impossibility.     Moreover, 
riedlauder*  has  demonstrated,  as  will  be  again  noted  hereafter,  the 
rsistence  of  the  enlarged  flattened  glands  in  the  scrotina  even  after 
e  separation  of  the  placenta  at  childbirth.     It  may  bo  ileemed, 
erefore.  as  fairly  settled  that  the  maternal  portion  of  the  placenta  is 
rived  from  the  tissues  occupying  the  spaces  between  the  glands,  and 
not  from  the  glands  themselves. 

In  the  mare,  the  relations  of  the  villi  to  the  uterine  mucosa  are  of 

e  simplest  character.     With  a  little  force  it  is  possible  to  draw  the 

illi  from  the  crypts,  which,  on  vertical  section,  are  seen  to  be  cup- 

I  like  depressions  between  the  glands.  The  crypts  are  surrounded  by 
k  dense  capillary  plexus,  and  are  lined  by  epithelial  cells.  The  epi- 
■belial  cells  are  partly  columnar,  like  those  covering  the  mucous 
membrane  of  the  uterus  in  the  un impregnated  state,  while  others 
Ire  so  swollen  out  that  their  length  bnt  little  exceeds  their  breadth, 
■hile  others  are  of  irregular  shape.  Transitional  forms  prove  the 
lerivation  of  the  irregularly  shaped  cells  from  ordinary  columnar  epi- 
raelium.f 

In  the  arrangement  just  described,  it  will  be  seen  that  the  villi, 
containing  the  vessels  communicating  with  the  foetus,  dip  into  crypts 

•  FitlKDLArrDEB,  "  Unt«rsuchungcn  uber  den  tTteras,"  1870 — TJebor  die  Inncn6ache  des 
rt«ru8  poll  parturn,  "Arch.  f.  Gynack.,"  Bd.  ii,  p.  22,  1876.  Friedlalniler's  obscrratioos 
hare  been  confirmed  by  Kundrat  and  En^iclmann,  Lan^hans,  and  Leopold. 

f  Professor  TcBNER,  "The  Structure  of  the  Placenta,"  "Jour,  of  Anat.  and  Physiol.," 
r«l.  X,  p.  186. 
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in  the  uterine  mucous  membrane.  The  crypt-wnlls  are  highly  vascu- 
lar, and  are  lined  with  epithelium.  There  is,  therefore,  no  direct  com- 
munication between  the  fetal  and  maternal  blood-vessels.  The  crypts, 
however,  elaborate  a  secretion,  termed  by  Hallcr  uterine  milk,  which 
contains  fatty,  saline,  and  albuminous  matters  dissolved  in  water.  The 
uterine  milk  is.  therefore,  well  qualitied  to  serve  as  a  nutrient  mate- 
rial, and  is  without  doubt  absorbed  by  the  villi  for  the  benefit  of  the 
foetus.* 

In  the  cat,  the  villi  of  the  chorion  have  the  form  of  broad,  sinuous 
leaflets,  which,  about  the  completion  of  one  half  the  period  of  gesta- 
tion, are  so  interlocked  with  the  crypts  that  the  two  surfaces  can  not 
be  disengaged  from  one  another.  Vertical  sections  show  that  the  walls 
of  the  crypts  closely  follow  the  sinuosities  of  the  villi  in  such  wise  as 
to  form  an  intimate  investment  for  them.  Injections  of  the  maternal 
capillaries  show  them  to  be  dilated  to  two  or  three  times  the  size  of 
the  capillaries  in  the  fetal  villi,  f 

In  the  human  j)lacenta  the  relations  of  the  villi  to  the  uterine  mn- 
coug  membrane  differ  somewhat  at  different  stages  of  development 
Thus,  at  firsts  the  empty  cylindrical  villi  simply  sink  into  the  soft, 
pulpy,  interglandular  siiaces.  Next,  as  the  villi  sprout  and  become  vas- 
cular and  arborescent,  projections,  formed  from  the  proliferation  of 
the  superficial  portion  of  the  serotina,  grow  around  the  offshoots  and 
branching  processes.  At  this  time  we  distinguish  in  the  placenta  a 
fetal  portion,  the  placenta  fataliit,  composed  of  the  villous  tufts  of  the 
ovum,  and  a  uterine  portion,  the  placenta  nterina,  derived  from  the 
tissues  of  the  serotina. 

In  the  third  and  fourth  months  the  union  of  the  fetal  and  maternal 
sues  is  very  intimate.  But,  subsequently,  the  growth  of  the  uterine 
tissue  does  not  keep  pace  with  that  of  the  vi\\\,  so  that  the  mature 
placenta  is  almost  altogether  a  fetal  organ.  A  layer  of  uterine  mu- 
cosa, not  exceeding  ^j  of  an  inch  in  thickness,  covers  the  surface  of 
the  placenta  after  delivery.     Between  the  cotyledons,  however,  thin 


*  The  uterine  milk  can  not  be  obtained  from  the  placenta  of  the  mare  anmtied  vith 
the  secretions  from  the  ntcrine  glands.  The  analyses  of  ProfcsRors  Prevost,  Schloai- 
ber<^r,  and  Gamgee  were  made  upon  a  fluid  derived  from  polvrotyledooous  placente. 
—{  I'iJe"  Structure  of  the  Placenta,"  p.  176.)  HormiNS,  "  Sichercr  Nachweis  der  Ctcrin- 
milch  bi'im  Mcnschcn,"  "  Zu*olir.  f.  Oeburtsk.  und  Gvnaek.,"  Bd.  viii,  p.  268,  claims  to  have 
demonstrated  the  presence  of  uterine  milk  in  the  human  placenta  likewise.  This  he 
obtained  bj  the  insertinn  of  capillar7  tubes  into  the  substance  of  the  placenta  from  its 
maternal  surface.  The  fluid  consisted  of  serum,  of  some  of  the  formed  elements  of  the 
blood,  and  of  a  multitude  of  spherical  bodies  which  he  regarded  as  analogous  to  milk  glob- 
ules. WmTH,  however,  "  Ueber  die  sogenannte  I'terinmilch  des  Menscben,"  "  Arch.  f. 
Gynaek.,"  Bd.  uii,  p.  833,  has  shown  that  this  so-called  uterine  milk  is  a  post-mortem 
production,  not  present  directly  after  di'liverr;  that  the  serous  portion  is  derived  from  the 
villi,  and  the  formed  element.'  from  the  cxochoriol  cells. 

\  TuRSZB,  op.  cil.,  pp.  1&&,  156. 
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partitions  from  the  scrotina  extend  downward  for  a  considerable 
listance,  though  never,  except  near  the  borders,  as  far  as  the  cho- 
ion. 

Sections  throngh  the  liardencd  placenta  show  that  the  main  villous 
trunks  divide  at  a  short  distance  from  the  chorion.  The  secondary 
branches  assume  a  radiate  direction,  from  which  proceed  tertiary 
branches,  which  terminate  in  dub-sbapcd  extremities  and  bury  them- 


fJO.  Bl. — Dingmin  ahowing  the  branchine  of  the  villi  and  the  connectinn  of  the  liirgior  tnililu 
»■''     '       '     cHtJi.     a,  ch  '  '        ';,  Willi  radinlo  brunches  (cl ;  rf,  the  ler- 

tlii  -.which  li:  revioun  divi.-^i<'n  rf' i,  i*netrute  the  pln- 

\^ty  ::ii  (J).      Tlit  ^<)  are  iudicatod  oul^'  al  u  few  jjoiutu. 

■•; 

elves  in  the  serotina.     From  these  tertiary  brandies  fine  lateral  ones, 
liaving  a  dendritic  arrangement,  are  given  otl,  and  fill  the  spaces  be- 
»een  the  tertiary  trunks. 
Many  of  these  lateral  tufts  are  nttacljed  directly  to  the  serotina. 
fund  fill  up  in  part  the  interval  between  the  larger  radiate  branches  ; 
others,  again,  float  freely  in  the  blood-currents  derived  from  the  ma- 
ternal vessels.* 

The  precise  origin  and  nature  of  the  vascular  spaces  between  the 
illi  have  been  a  prolific  subject  of  discussion.  In  the  early  months, 
re  saw,  the  serotinal  projections  extended  deep  down  between  the 
rilli,  and  contained  largely  dilated  capillaries  ;  and  yet  afterward 
pvery  trace  of  these  vessels  is  found  to  have  disappeared  throughout 
the  entire  placenta,  except  in  the  thin  layer  of  the  placenta  uterina, 
where  the  endothelium,  or  inner  lining,  may  still  be  detected.  The 
most  probable  supposition  is,  that  the  vessels  have  become  eroded 
and  finally  destroyed  by  the  growth  of  the  villi,  leaving  the  blood 
to  flow  nninijieded  through  the  intervillous  spaces.  A  delicate  layer 
epithelium  may,  indeed,  be  found  upon  the  villous  trunks  and 
fts ;  but  these,  it  is  sufficiently  established,  belong  to  the  villi, 
and  are  derived  from  the  oxochorion. f     Whether  these  cells  essen- 

•  Lasoba!<s,  "Zur  Kenntnl«B  dcr  nicn!<chlichcn  Placcniii,"  "Arch.  f.  OTnnek.,"  Bd.  i, 
|870,  p.  817;  ri*,  »l9o,  Kiiu-reta,  "  EntwlckcUmps-Gescbichtc  " ;  Leopold,  "  Der  Bau 
icr  Plncpntii,"  "Arch.  f.  Gynncle,"  Bd.  xi,  1877,  p.  413. 

t  KuixicEB,  "  EntvickvIungs-GcEcLicbtc,"  2tc  Aoflsgc,  p   333;  htoniD,  "Ocr  Ck 
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tially  modify  the  interchange  between  the  fetal  and  mateniaJ  cir- 
culations, can  only  be  a  matter  of  conjecture.  The  fact  that  cer- 
tain medicinal  substances,  such  as  iodide  of  potassium  and  salicylic 
acid,  when  administered  during  the  latter  days  of  pregnancy,  may  be 
found  in  the  blootl  and  secretions  of  the  fcetus,  whereas  others,  h» 
wooniri  and  perhaps  mercury,  have  not  been  so  found,  renders  some 
action  on  the  part  of  the  cells,  aside  from  simple  osmosis,  at  leitst 
probable.* 

The  Structure  of  the  Fully-developed  Placenta.— The  placenta,  after 
its  removal  from  the  body,  is  found  to  be  a  soft,  spongy  mass,  of  a 
somewhat  oval  shajie.     It  measures  upward  of  seven  and  a  half  inches 


Cil   ATM 


Fio.  68. — Dinifrain  of  ut«ni8  and  plBcontn  in  the  fifth  month.     CA,  chorion  ;  Am,  aianinn ; 
y,  villi ;  /.,  Ucunie ;  6',  «crotina ;  AJi,  ureolnr ;    ^',  »miill  ortvriist.     (Leopold  ) 

in  its  longest  diameter,  is  from  two  thirds  to  an  inch  in  thickness  at 
the  point  of  insertion  of  the  funis,  and  weighs  about  sixteen  ounces. 
Its  internal  surface  is  smooth,  and  is  covered  by  the  amnion,  through 
which  the  vessels,  communicating  with  those  of  the  funis,  can  be  seen 
in  their  distribution  over  the  surface  of  the  organ,  previous  to  plung- 
ing into  the  tissues  beneath.  The  uterine  surface  has  a  jteculiar,  gran- 
ular feel,  and  is  divided  into  a  number  of  lobes,  corresponding  to  the 

dcr  Plncenla,"  "  Arch.  f.  Gynack.,"  Bd.  li.  p.  i6'.  It  is,  however,  proper  to  sUte  here 
that  Ereolani  maintainB  that  the  dilat«d  endothelial  walls  of  the  maternal  reasela  are 
(imply  bent  inward  by  the  proliferating  villi,  and  that  the  epithelium  observed  upon  the 
villi  are  decidual,  and  are  not  derived  from  the  exocboriou.  Vuie  M.tRcr,  "N.  Y.  Ucd. 
Journal,"  July  28  and  Aug.  4,  1888. 

•  Vide  FrHLiNO,  "  Zur  Lehre  der  StolTwechecl,"  "Arch.  f.  Oebartst,"  Bd.  Ix,  p.  SIS; 
BlxnCE,  "Ztschr.  t.  Geb.  und  Frauenkrankheiten,"  Bd.  i,  p.  477;  GrssKBOw,  "Arch,  t 
GohurUk.,"  Bd.  lU,  p.  241;  Scbaii.\8T£I!I  und  SPAcrn,  "Jabrb.  der  Kinderheilk.,"  2ter 
Jahrg.,  p.  18. 


DEVELOPMENT  OF  THE  OVUM.  69 

fetal  tufts  or  cotyledons  already  described.  It  is  covered  with  a  soft, 
thin  membrane,  which  sends  septa  or  partitions  in  between  the  cotyle- 
dons. This  membrane  is  simply  the  product  of  the  surface  layer  of 
the  serotina. 

Curled  arteries  from  the  uterus  penetrate  the  cotyledons,  and  con- 
vey the  maternal  blood  into  the  spaces  or  lacunae  between  the  fetal 
tufts.  Through  these  spaces  the  blood  flows  in  a  sluggish  current, 
and  is  conveyed  back  to  the  uterus  by  the  coronary  vein  upon  the 
margin  of  the  placenta,  and  by  means  of  sinuses  situated  in  the  septa 
between  the  cotyledons,  and  continuous  with  the  venous  sinuses  of  the 
uterine  walls.*  The  fetal  tufts  which  thus  bathe  in  the  mother's 
blood  receive,  through  the  umbilical  arteries,  the  blood  which  comes 
from  the  foetus,  darkened  with  cai'bonic  acid.  In  the  ultimate  rami- 
fications of  the  villi,  the  arteries  communicate  by  an  arch  or  loop  with 
a  corresponding  branch  of  the  umbilical  vein,  which  returns  to  the 
child  red,  arterialized  blood,  f 

But  the  placenta  is  not  simply  a  respiratory  organ.  The  rapid  de- 
velopment of  the  ovum,  from  a  simple  cell  of  microscopic  size  to  the 
proportions  of  the  infant  at  birth,  argues  as  surely  that  the  relations 
of  the  blood-currents  in  the  placenta  enable  the  foetus  to  derive  from 
the  mother  all  the  proximate  principles  required  for  the  building 
np  of  tissue,  the  differentiation  of  organs,  and  the  performance  of 
function. 

Then,  too,  the  foetus  has  been  shown  to  have  a  temperature  of  its 
own,  somewhat  higher  than  that  of  the  mother.  J  This  production  of 
heat  is  necessarily  attended  with  destruction  of  tissue.  Of  this  there  is 
evidence  in  the  presence  of  urea  in  the  bladder  and  the  amniotic  fluid. 
There  can  be  little  question,  however,  but  that  the  placenta  furnishes 
the  chief  channel  through  which  the  devitalized  products  are  dis- 
charged. 

The  Fobmatios  op  the  Umbilical  Cokd. 

To  understand  the  structure  of  the  cord,  it  is  well  to  bear  1n  mind 
the  various  particulars  connected  with  its  development.  At  the  time 
when  the  allantois  first  appears  as  a  sac-like  projection  from  the  intes- 
tine, the  embryo  is  hardly  more  than  an  appendage  to  the  umbilical 

*  For  affinnatire  evidence  of  the  existence  of  placental  lacane,  vide  Professor 
TcBSCB,  "Structure  of  the  Human  Placenta,"  "Jour,  of  Anat.  and  Physiol.,"  vol. 
Tii,  p.  120.  So,  too.  Professor  Daltom's  ingenious  inflation  of  the  intervillous  spaces 
with  air,  "Treatise  on  Human  Physiology,"  1867,  p.  616.  For  objections,  the  elaborate 
paper  of  Bbaztom  Hicks,  in  the  London  "Obstet.  Trans.,"  voL  xiv,  deserves  careful 
pemsal. 

f  Vide  experiments  of  Zweitil,  "  Die  Respiration  des  Foetus,"  "  Arch.  f.  Gynack.," 
Bd.  ix,  p.  292.    See,  also,  B6rard,  t.  iii,  p.  422,  experiments  of  Legallois. 

J  WcROTEB,  "  Ueber  die  Eigenwirme  der  Neugebomen,"  "  Berl.  klin.  Woch.,"  Nr.  87, 
1869 ;  AuxEsr,  "  Ucbcr  die  Temperatur  des  Eindes  im  Uterus,"  "  Arch.  f.  Gynaek,"  Bd 
X,  p.  141. 
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vesicle.  The  larger  size  of  the  latter  directs  the  allantois  over  the 
posterior  extremity  of  the  foetus.  By  its  growth  and  cxteusion,  the 
allantois  reaches  the  chorion,  and  forms  a  sort  of  pedicle,  by  means  of 
which  a  vascular  communication  is  established  between  the  embrj'n 
and  the  periphery  of  the  ovum.  This  pedicle  is  the  first  indication  of 
the  umbilical  cord.  Its  vessels  become  reduced  to  two  arteries,  the 
umbilical  arteries,  and  a  single  vein,  the  umbilical  vein.  Meantime, 
tlie  umbilical  vesicle  diminishes  in  size,  and  finally  shrinks  to  a  ni. 
thread.  The  amnion  fills  with  fluid,  exuded  probably  from  the  \ ■•■■<_ 
of  the  foetus,  and  continues  to  expand,  so  that  often  by  the  end  of  the 
second  month  it  comes  in  contact  with  the  chorion.*  In  this  way,  it 
forms  a  reflection  over  the  pedicle  of  the  allantois,  which  it  invests 
like  the  finger  of  a  glove.  Finally,  the  structure  of  the  cord  is  com- 
pleted by  the  formation  of  au  elastic  substance,  termed  the  (/elatine  of 


Fio.  58.— A.  umbilical  iiTtcric»  fortnini;  Bpirnl."  H,  1')  around  the  vein;  constrii-tinns  ir«n- 
cutii)^  the  iireacnoo  nf  Toldn  (S,  i) ) ;  circular  Tnlda  (5,  6')  ;  lutenil  opening  - 
Rrtcnal  waliH.     B,  vein  opuneJ  ii|>(in  Ihi'  »ide,  nhnning  awnstrii-tion  (2»\' ■ 
to  an  interior  valve  (3");    wnii-lunar  viilvrs  (8.  S,'  8"  i.     C,  Bcction  of  vein  una  nmr.n 
sliowin^  vttlve  nf  vein  (1),  a  semi-lunar  arterial  valve  ('i),  and  a  circular  arterial  valvn  (3). 
(Tamicr  ct  Ohuutreuil.) 

Wharton,  which  consists  of  connective-tissue  elements  inclosing  largv 
spaces  containing  amorphous  matter.  The  gelatine  of  Whurton  func- 
tionally servos  to  protect  the  vessels  of  the  cord  from  compression. 

•  Jlclf  Hrjcrrn's  "  Grtvid  Uterus,"  plate  xixlU,  Rg.  i ;  EcKin,  "  Icon,  rhjiiolog," 
pUto  xxxiii,  Ftg.  7. 
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It  is  formed  by  hypergcnesis  from  the  outer  layers  of  the  amnion 
and  the  allantois,  both  of  which  are  derived  from  the  intermediate 
layer,  described  in  the  development  of  the  foetus  {vide  p.  50).  The 
intermediate  layer  furnishes,  likewise,  the  connective  tissue  of  the 
body. 

The  fully-developed  cord  consists,  therefore,  of  a  sheath  from  the 

imnion,  the  gelatine  of  Wharton,  the  umbilical  vein  and  arteries,  and 

"traces  of  the  umbilical  vesicle,*  and  the  pedicle  of  the  allantois.!     I* 

averages  twenty  inches  in  length,  though  it  has  been  observed  as  long 

as  seventy  inches,  and  as  short  as  two  and  a  half  inches.^   A  long  cord 

ipredisposes  to  the  formation  of  coils  about  the  neck,  body,  and  limbs 

foi  the  foetus.     It  is  usually  of  about  the  size  of  the  little  finger, 

bat  is  very  variable,  its  circumference  depending  chiefly  ujwn  the 

qiuintity  of  the  gelatine  of  Wharton.     The  arteries  are  so  twisted 

as  to  form  spiral  turns  around  the  vein,  and,  owing  to  the  superior 

length  of  the  right  artery,  in  most  cases  in  the  direction  from  right 

Ito  loft.     As  an  anatomical  }>eculiarity,  may  be  mentioned  tlie  fact 

Itbat  the  walls  of  the  arteries  are  only  slightly  thicker  than  those  of 

the  vein.     The  art<»rips  as  well  as  the  vein  contain  semi-lunar  valves. 

The  Anmiotio  Fluid. — The  origin  of  the  amniotic  fluid  in  the  earlier 
ionths  of  gestation  is  not  known,  the  most  probable  suggestion  being 
''that  it  is  8imi)ly  exnded  from  the  tissues  of  the  foetus.     After  the  for- 
mation of  the  placenta,  a  capillary  network,  connected  with  the  vessels 
of  the  umbilical  cord,  is  developed  just  beneath  the  amnion  in  that 
I  portion  of  the  chorion  which  covers  the  placenta.     From  these  vessels 
IS  transudation  of  serum  takes  place  into  the  cavity  of  the  amnion.* 
Ifter  the  first  half  of  pregnancy  has  been  reached,  the  capillary  net- 
rork  disappears.     Tlie  continued  increase  of  fluid  in  the  amnion  in 
the  later  months  of  gestation  is,  probably,  for  the  most  part,  due  to 
kho  accumulation  of  urine,  which  the  foetus  passes  intermittently  dur- 
ng  intra-utcrinc  existence.  II     The  composition  of  the  amniotic  fluid 
corresponds  to  its  double  origin.     In  addition  to  water  it  contains 
^albumen,  urea,  and  the  saline  substances  which  are  found  in  serum 
and  urine.     Its  quantity  varies  usually  between  one  and  two  pints, 
of  which  nearly  one  half  is  contributed  during  the  last  three  lunar 
months.  ■* 

•  ScnrLTBK,  "D«8  XabclblSgcbeo,  cin  constantcs  Oebildc,"  etc.,  Leipsic,  1801. 
+  Ahlfkld,  "  Die  Allantois  des  Menseben,"  "  Arch.  f.  Oynact,"  vol.  i,  p.  81. 
}  Cmamhecil,  "  Des  Dbpositions  du  Corden,"  Paris,  1875. 

•  JmoBH-ni,  "Bcitrog  zur  Lehre  voni  Frucbtwasscr,"  Iniug;.  Dissert.,  Bonn,  1880. 
I  OrssiROw,  "Zur  I.ehre  vom  Stoffwechscl  des  FcDtus,"  "Arch.  f.  Gjiiiick.,"  toI.  Ill, 

S«H,  2«9.     Pkochowkick,  "  Beltrii^c  zur  Lohre  vom  Fruchtwasser  und  seiner  Entste- 
iiing,"  "  Arcli.  f.  Gynaek.,"'  vol.  li,  p.  8f>4.     Krckejcbcro,  "Kritische  und  experimentclle 
Jnlcrsoobviugen  uebor  die  Oerkuuft  des  Fruchtwassers,"  "  Arch.  f.  Gynaek.,''  vol.  xxii, 
,1. 
^  GUBSBROW,  I.  c,  p.  S69. 
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DEVELOP^EXT  OF  THE  T(ETVS. 

Area  gcrminatiTo Primitire  tneo. — Dorsal  plates. — Tuba  medullarii. — Cerebral  resi- 

cleg. — Chorda  dorealia. — Vertebral  plates. — Abdominal  plates. — Central  plates. — De- 
velopment of  tlie  bony  skeleton. — Development  of  the  intestine,  face,  lungs,  IWer, 
pancreas,  bladder,  heart. — Dcreloptncnt  of  faitiis  in  successire  months  of  preg- 
nancy.— Foetus  at  term. — Fetal  cranium. — The  attitude,  position,  ond  pre^Dtatioa 
of  the  fcetus. 

The  study  of  fetid  development  Leloiigs  ]>roperly  to  works  on 
pliysiology,  and  to  tliem  the  reader  is  referred  for  completeness  of 
detail.  The  following  enumeration  of  the  principal  facts  in  embryol- 
ogy has,  however,  been  introduced  by  the  writer,  in  the  belief  that  it 
will  be  useful  for  reference  to  both  the  student  and  practitiinii'r  nf 
obstetrics. 

First  in  order  will  bo  remembered  the  segmentation  of  the  ovum, 
tho  formation  of  the  blastodemuc  membrane,  and  the  development 
of  the  area  germinativa  by  the 
accumulation  of  cells  at  a  lim- 
ited point  upon  the  inner  sur- 
face of  the  blastodermic  mem- 
brane. An  inner  blastodermic 
layer  is  formed  by  the  |»eripheral 
extension  of  the  cells  at  the  area 
germinativa.  Between  the  outer 
and  inner  layers  a  third  or  inter- 
mediate layer  makes  its  apjK-ar- 
ance.  This  thinl  layer  is  con- 
fined to  tho  area  germinativa. 
Subsequently  its  peripheral  por- 
tions further  separate  into  two  fio.  m.—io.  nnn  ..rn™ ;.,,.,  »n»  ,.ilu- 
strata.  In  vertebrate  animals  a 
union  of  these  separate  layers 
exists  at  the  point  at  which  the 
spinal  column  is  to  bo  developciL 
At  first  the  area  germinativa  ia 
a  round  disk  with  a  clear  cen- 
ter, the  area  pplluciila,  and  a  dark  border,  the  arm  npar.n,  but  after-! 
ward  becomes  of  an  oval  sliape.  In  the  middle  of  the  areti  pdlucidt 
a  dark  oval  spot,  termed  the  embryonic  spot,  is  formed  by  the  rapid 
multiplication  of  cells,  and  is  directly  concerned  in  the  formation  of 
the  embryo. 

In  the  middle  of  the  embryonic  spot  there  suddenly  appears  the 
primitive  tr.icp.  a  fnrmw  bordered  by  two  ridges,  the  dorsal  plates. 


cilia;  Willi  lnx'i 

Ijryo  from  tliu 

Uic  ovum  of  It  I 

Owlnjr  In  the  ndviincvtl  ftty^a  ot  <iovelr-»p 

ment,   the  nreii   jH'llniiilu   lion    Ingl 
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aich  finally  meet  above  so  as  to  incloBO  a  cylindrical  space,  viz.,  the 
ibus  medQllaris.  From  this  closed  tube  is  developed  the  nervous  sys- 
em,  at  first  in  the  form  of  a  cord,  uniform  in  size.  Soon,  however,  a 
dilatation  takes  place  in  the  anterior  extremity,  at  first  single,  but  af- 
terward by  two  annular  constrictions,  divided  into  three  communicat- 
ing compartments  termed  the  cerebral  vesicles.     The  first  of  these  is 


».  M. — Ocvoloiiuiciil  of  the  npn.'mi»  uTiitem  of  the  chick  (Loni}i>t).     A,  the  two  priinitive 
hulvM  of  the  n-  '"r'-ur  hours  after  incuhation  ;  B,  tlio  junie  thirty -six 

houm  after;  (  unei'l  ttsiito.     c,  the  tuo  primitive  iinlvu*  oV  the 

»ert«bno_;  d,  u<  -    •  ncuml  canal ;  A,  lumburenlnrgcinunt;  1,V!,  3,  on- 

"*'      Biddiu,  luiJ  luliii'ii  ccivliroJ  vus:clt»;  u,  slight  Autteniog  of  llic  imWrior  vcsldc ; 
on  oftiie  oculiir  voicles. 

Jrther  subdivided  into  two  compartments  to  form  respectively  the 

L'bral  hemispheres  and  the  optic  thalami  ;   the  second   primitive 

side  is  dcveloi>ed  into  the  tubcrcula  quadrigcmina,  or  centers  of 

don.    The  third  or  posterior  primitive  vesicle  is  divided  into  two 

condary  vesicles,  the  anterior  to  form  the  cerebellum,  the  jiosterior 

form  the  medulla  oblongata,  and  the  pons  Varolii  (Flint). 


io.  ^i"'.     *"•-    '  •    '    mil  cord  and  hrain  of  human  ?  ''    •    '     i    •        \    '     '      ifij 

ry  K.    B.  ruorc  ntlvuiiL-od  9tni<c  ;  :  '>( 

tii'  interior  ollr^■lltlln• ;  c,  ccreliell i ' '  im; 

/.  u[uto  l);aUiuUH;  ^,  ccret>nij  hcmit<t)l>eru.s.     C,  bruin  uiiU  ^(»iluil  corti  i.t.  L^ijVctiiii  uu4jk, 
US  in  forrguitix  ;  o,  ojitic  nerve  of  ihv  lelX  side.     C,  vertical  HfctiOD  of  llie  preceding. 


Lumbar  and  brachial  enlargements  likewise  form  at  the  points  at 
^bich  the  ner\e8  are  given  off  to  the  upper  and  lower  extremities. 
In  the  very  earliest  stages  of  development,  there  appears,  just  be- 
»th  the  primitive  groove,  a  cylindrical  body,  taiiering  ut  both  extrcm- 
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Fio.  67. — DUffTiun  reprewntine  tranfiveiM  »oe- 
tion  tliroU|£rh  tlie  embryo  of  u  chick  at  tho 
cuJ  ot'  the  flret  (iay  ot*  inciiliatiou.  m, 
ilorsal  platci ;  cA,  chorda  QoR*ftlt» ;  r,  ver- 
tebral clionl* ;  (I  ji,  kbdomiual  phttcs. 


itios,  of  a  cartilage-liko  consistence,  and  extending  the  entire  length 
of  the  embryo.  This  organ  is  t<.>rnied  the  chorda  dorsalis  {ch.,  Fig. 
57).  It  is  a  temporary  structure,  but  of  great  interest  from  its  suri- 
taining  an  iutimute  rehitiou  iu  the  vertebrate  cLissea  to  the  produc- 
tion of  the  bony  skeleton. 

Upon  either  side  of  the  chorda  dorsalis,  and  running  jMirallel  to  it, 
two  longitudinal  masses  {vide  Fig.  57)  are  8ei)arated  off  from  the  cen- 
tral portions  of  the  intermediate 
layer.  They  are  sometimes  termed 
the  primitive  vertebral  plates, 
though  they  are  more  properly 
columns.  They  are  concerned 
in  the  formation  of  the  verte- 
bra;, the  muscles  of  the  back, 
and  the  origin  of  the  spinal 
nerves.  Tlie  two  peripheral  por- 
tions of  the  intermediate  layer 

serve  to  close  in  the  great  cavities  of  the  body,  and  hence  are  termed 
the  abdominal  plates  {a.  p.). 

In  its  earlier  stages  the  anterior  half  of  the  embryo  is  occupied  by 
the  cerebral  vesicles.  At  this  portion,  the  division  into  vertebral  and 
abdominal  plates  does  not  take  place.  The  intermediate  layers,  here 
termed  the  Cerebral  jdatos,  fold  togotlier  over  the  vesicles,  and  invest 
them  with  a  simple  membranous  capsule,  from  which  are  derived  the 
bones,  the  muscles,  and  the  integuments  of  the  head. 

Iu  the  posterior  half  of  the  embryo,  the  vertebral  plates,  soon  after 
their  formation,  separate  into  a  number  of  cube-shaped  segments  (0, 
Fig.  55).  These  close  together  above  and  below  around  the  conl, 
to  form  the  primUive  verlebrce.  Those  portions  of  the  vertebral  plates 
which  unite  beneath  the  spinal  cord  include  between  their  borders 
the  chorda  dorsalis.  Around  the  chorda  dorsalis  as  a  center  is  devel- 
oped the  cartilage  from  which  are  formed  the  bodies  of  the  vertebra*. 
The  chorda  dorsalis  for  the  most  part  disappears  as  the  bony  frame- 
work is  developed,  so  that  at  birth  only  a  trace  of  its  earlier  existence 
is  to  be  recognized  in  the  intervertebral  cartilages. 

The  spinal  column  is  formed  from  the  inner  jwrtion  only  of  the 
vertebral  plates.  The  outer  portions,  wo  have  seen,  form  the  dorsal 
muscles  and  the  roots  of  the  spinal  nerves.  If  the  vertebral  plates  do 
not  close  over  the  dorsal  aspect  of  the  fcetus,  the  bony  rings  whicli 
include  the  spinal  canal  remain  incomplete.  When,  as  sometimes 
happens,  from  arrest  of  development,  this  condition  exists  at  birtii, 
a  sac-like  protrusion  of  the  membranes  and  cord  takes  place,  consti- 
tuting the  affection  k'Tiown  as  apina  bifida. 

While  these  changes  are  taking  place  upon  the  upper  aspect  o( 
the  embryo,  a  shallow  groove  appears  just  beneath,  and  parallel  to,  the 
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chorda  dorsalis.  At  tin's  point  the  two  inner  layers — inner  blasto- 
dermic layer  (entoderm)  and  inner  stratum  of  the  intermediate  layer 
(mesoderm) — close  laterally,  and  from  front  to  rear,  so  as  to  form  a 
cylindricjil  tube  with  blind  extremities.  This  tube,  the  lubus  intrs- 
linalis,  still,  however,  possesses  an  oj^en  communication  with  the  um- 
bilical vesicle,  which  at  this  time  is  very  large.  But  afterward,  as  the 
embryo  increases  in  size,  the  canal  becomes  obliterated,  and  the  um- 
bilical vesicle,  which  has  ceased  to  be  of  physiological  importance, 
hangs  from  the  embryo  by  au  imi)erforatc  cord.  From  the  tubus 
iutestinalis  ore  derived  all  the  viscera  of  the  plenro-peritoneal  cav- 
tty,  with  the  exception  of  those  connected  with  the  geni to-urinary 
stem. 
Theoi)euings  at  the  mouth  and  anus  into  the  iutestine  are  the  result 
of  secondary  ])rocesse8.  The  oral  orifice  begins  as  a  pit-like  depres- 
j^ion  in  the  membranous  enveloiie  covering  the  bead.  The  depression 
continuously  deepens,  until  it  finally  comes  in  contact  with  the  upper 
end  of  the  intestine.  Then  absorption  of  the  inteirvening  tissues  takes 
place.  The  intestine,  lined  by  the  internal  blastodermic  membrane, 
unites  with  the  external  layer.  Even  in  adult  life  the  sharp  distinc- 
tion between  the  epithelia  of  the  buccal  cavity  and  the  cesophagus 
points  to  the  difference  in  origin  of  their  respective  mucous  mem- 
branes. By  a  similar  process  the  anus  is  produced,  and  a  communi- 
cation formed  with  the  lower  extremity  of  the  intestine.  When  from 
arrest  «if  development  the  anul  depression  does  not  occur,  or  does  not 
reach  the  iutestine,  the  malformation  known  as  imperforate  anus  is 
produced. 

In  the  rear  of  the  buccal  cavity,  and  upon  e;ich  side  of  the  neck, 
four  slit-like  openings  make  their  appearance,  which  possess  an  in- 
terest from  the  fact  that,  though  temporary  in  the  higher  vertebrates. 
Rid  devoid  of  physiological  importance,  they  represent  permanent 
ructurcs  in  fishes,  viz.,  the  bruncliia},  or  organs  of  resjjiration.  These 
tcnings  are  termed  the  visceral  clefts.  They  include  between  them 
ur  sickle-shaped  processes  termed  the  visceral  arches. 
The  buccal  cavity  is  at  first  a  large  orifice,  or  cloaca,  communicating 
with  the  anterior  extremity  of  the  intestine.  But  at  a  very  early 
jK-riod  there  likewise  apjHjar,  in  the  frontal  region  of  the  embryo,  two 
funnel-sbaped  depressions  termed  the  nasal  fossa,  which  constitute 
k^fae  first  indications  of  the  olfactory  organs.  The  nasal  fossa;  are  at 
^Hrst  widely  .xeparalcd  from  one  another,  and  do  not  communioale  with 
the  oral  cavity.  In  the  closure  of  the  latter  to  form  the  mouth,  a 
projection,  termed  the  frontal  or  intermaxillary  process,  is  pushed 
downward  from  the  frontal  wall.  From  the  right  and  left  lower 
of  the  intennaxillary  process  two  secondary  minor  processes, 
ie«i  tlie  incisor  iirocesses,  form,  which  bound  the  inner  surface  of 
naiial  fossie.  At  the  same  time,  two  offshoots  from  the  frontal  wall 
b 
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curl  around  the  outer  surface  of  the  foss».     In  this  way,  in  the  place 

of  the  nasyil  fossae,  two  grooved  canals  are  produced,  open  below, 

which  lead  directly  into  the  oral 

cavity.    The  growth  of  the  najsiU 

offshoots  gives  to  the  iutornias- 

illary  process  a  tplit  or  notched 

appearance. 

The  upper  jaw  is  completed 
by  the  pushing  out  from  the 
central  ends  of  the  maxillary 
(upper  visceral)  arch  of  two  con- 
ical growths  (.5,  Fig.  58),  which 
approacli  one  another  in  the  me- 
dian line.  As  they  do  so  they 
include  between  them  the  inter- 
maxillary process,  and  furnish 
the  fiooi"8  of  the  olfactory  canals. 
The  lateral  pressure  brings  into 
apjKJsition  the  divergent  halves 
of  the  notched  surface  of  the 
intermaxillary  process.  The  na- 
sal passages,  which  at  first  were 
widely  apart,  come  into  close 
contjict.  The  eyes,  too,  which 
were  situated  at  the  sides  of  the  head,  are  moved  to  the  front  nntil 
their  axes  look  directly  forward,  and  parallel  to  one  another. 

The  intermaxillary  bone,  to  which  subsequent  to  dentition  the 
upper  central  incisor  teeth  are  attached,  is  derived  from  the  intermax- 
illary process.  The  sHjwrior  maxillary  processes  not  only  furnish  the 
two  superior  maxillje,  but  the  material  from  which  the  sphenoid  and 
palatine  bones  are  derived. 

Hare-lip  results  from  an  arrest  in  the  development  pnwess  just 
described.  The  lip,  like  the  jaw,  is  formed  by  the  union  of  the  inter- 
maxillary with  the  superior  maxillary  processes.  In  case  of  the  failure 
of  either  sujierior  maxillary  process  to  unite  with  the  intermaxillary 
process,  a  fissure  is  formed  to  the  side  of  the  median  line.  This  is 
termed  sinffle  hare-lip.  An  arrest  of  develoi)ment  upon  both  sides 
gives  rise  to  double  hare-lip.  Sometimes  the  separation  is  not  confined 
to  the  lip,  but  extends  to  the  bony  structures  of  the  jaw.  The  case  is 
then  said  to  bo  one  of  complicated  hnrf-lip. 

The  roof  of  the  mouth,  or  palatine  arch,  which  separates  the  month 
from  the  nasal  passages,  is  derived  from  two  horizont^d  plates,  spring- 
ing from  the  inner  surfaces  of  the  su])erior  maxillary  processes.  These 
plates  aiiproiich  one  another,  and  finally  fuse  together  in  the  median 
line.    An  arrest  of  development  upon  one  side  gives  rise  to  cleft  palate. 


Fio.  5S. — li.iiiiui:  tii.i.rvii  Ijctween  Ike  twratr- 
flrth  siij  twenlv-ciubtli  diivs,  showin^f  tt* 
vUccni]  an.'iic!.'(7,  8,  B).    (Coete.) 
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The  vomer,  which  forms  the  vertical  partition  of  the  n&rcs,  is  de- 
lved from  the  intermaxillary  process. 

With  the  foimation  of  the  superior  maxillary  process,  the  residue 


0.  59,— Montli  of  embryo  of  tliirty-flve  dnys  (Co«te).  1.  frcnwl  prociWB  widely  aloped  at 
it*  inferior  portion  ;  2,  2,  incisor  procesKes  produced  by  this  sloping ;  !,  3,  noslnis ;  i, 
lower  lip  «ncl  imucilln,  ioniKxl  hy  Vie  union  of  tho  inferior  maxillary  pmcejs;  5,  5,  supe- 
rior maxillary  processes  ;  6,  mouth;  T,  first  appcarunco  of  closure  of  na«al  foMie;  8,  8, 

t  appearance  of  the  two  halves  of  the  poUtliio  arch ;  9,  ton^e ;  10,  10,  eyes ;  U,  1^, 

Tinoeral  arclies. 

.— iTmtli  ofembrvo  of  forty  days  (Coetc).  1,  fimt  appcaninco  of  the  nose ;  2,  S,  flist 
ej  ■  '  alir  of  noKC ;  S,"  closure  bonoilh  the  nose;  median  portion  of  umwr  lip 

f  union  of  the  incisor  ppweaaes,  a  Uttlu  notch  in  the  median  line  iudicaliui; 

thi   [III. .11.       ■• ' ''■  "  "f  tlio  two  processes  ;  6,  6,  superior  inajdllary  pnwesseej  B,  t. 

groove  lor  tin  it  of  the  Imhryinnl  snc  and  tJio  na«al  canal ;  T,  lower  Up ;  S, 

mciulh;  9,  9,  :.  rul  halves  of  the  palatine  arch. 


i 


IOW( 


i  the  upper  visceral  arch  (vide  4,  Pig.  58)  becomes  known  as  tho 
ferior  maxillary  process.     From  its  base  are  derived  two  little  bones 

if  the  ear,  viz.,  the  malleus  and  incus.     The  outer  portion  is  cou- 
rted into  a  cartilaginous  band,  termed  the  cartilage  of  Meckel,  which 
unites  with  its  neighbor  of  the  opposite  side.     Upon  the  outer  surface 

f  the  cartilage  of  Meckel  is  formed  the  permanent  structure  of  the 
rcr  jaw. 
From  the  second  visceral  arch  are  produced  the  stapes,  the  styloid 

rocess  and  ligament,  and  the  lesser  comua  of  the  hyoid  bone.  The 
ird  arch  forms  the  body  and  greater  comua  of  the  hyoid.  The 
urth  arch  in  the  embryo  appears  to  be  a  purely  rudimentary  organ, 
hich  docs  not  develop  into  jwrmanent  structures. 

The  lungs  are  derived  from  the  anterior  portion  of  the  intestinal 
be.  At  first  they  consist  of  a  single  small  sac  which  grows  from 
e  tube  just  i)ost«rior  to  the  visceral  arches.     Afterward  the  sac  be- 
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comes  bifurcated  below  and  forms  two  lateral  balres  (A).  Each  half 
divides  and  subdivides  after  the  manner  of  a  racemose  gland  to  form  the 
lung  (C  and  D).     The  upi)er  portion  of  the  sac  elongates  and  is  de- 


PiQ.  61. — Derc'lopincm  of  the  luuua  (LonKt'tl.    A,  B,  iitivC'lo|inii>nt  of  the  lungs,  aJler  Bathka ; 
C,  D,  liu>tol(>);ical  duvdopmcnt  of  Chu  lungs,  otter  J.  Uuller. 

veloped  into  the  trachea  (B).  From  the  anterior  portion  of  the  intestine 
is  formed  the  opsophagus.  The  opening  of  the  trachea  into  the  cesopha- 
gua  becomes  the  rima  glottidis. 

Posterior  to  the  lungs  (i)assing  from  front  to  rear)  there  forms  a 
8])indle-shaped  dilatntioTi  in  the  intestinal  tube.  This  dilatation  is  the 
first  rudiment  of  the  stomach.  iVfterward  it  assumes  an  oblique  posi- 
tion by  a  movement  of  the  upper  portion  to  the  left,  and  the  lower 
extremity  to  the  right.  By  the  unequal  development  of  the  left  side 
of  the  spindle-shaped  dilatation  the  fundus  and  gi'eater  curvature  uf 
the  stomach  are  formed. 

Below  the  stomach  the  intestinal  tube  increases  rapidly  in  length. 
At  first  it  forms  a  loop,  attached  by  the  mesentery  to  the  spinal  col- 
umn, and  projecting  by  it«  convex  surface  into  the  umbilical  vesicle. 
Afterward  it  is  thrown  by  its  rapid  growth  into  numerous  folds  and 
convolutions.  Finally,  the  distinctions  between  duodenum,  ilium,  and 
jejunum  become  apparent.  Previous  to  the  closure  of  the  abdominal 
walls  a  portion  of  the  intestine  protrudes  at  the  umbilicus.  A  persist- 
ence of  this  condition  up  to  the  time  of  birth  produces  congenital 
hernia. 

The  liver  begins  as  two  saccular  projections  from  the  duodenum. 
These  afterward  fuse  together  to  form  a  single  organ.  The  openings 
of  the  sacs  into  the  duodenum  constitute  the  bile-ducts,  which  are  at 
first  double,  but  subsequently  unite  to  form  a  single  canal.  The 
fibrous  coat  of  the  liver  and  the  vessels  are  derived  from  the  inner  layer 
of  the  mesoderm.  The  lobules  are  produced  from  branching  processes 
of  the  internal  or  glandular  layer  (entoderm).  The  growth  of  the  li%-er 
is  at  first  rapid.  By  the  third  month  it  fills  nearly  the  entire  abdomen 
Afterward,  by  the  growth  of  the  stomach  and  other  abdominal  viscera^ 
the  liver  is  pushed  over  to  the  right  side.  Although  its  subsequent 
growth  is  less  out  of  projwrtion  to  the  entire  body,  it  is  even  at  the  end 
of  pregnancy  relatively  much  larger  than  in  the  adult. 
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ha.  as. — Heart  of  embryo  cluck  in  the  enr- 
laM  sta)^  of  forauitioii  (Reniok).  .4, 
BJilcnor  half  of  embryo  lUWr  twenty- 
eitrhl  to  thirty  houni  of  iiicubution ;  JB, 


In  like  manner  the  pancreas  is  developod  from  a  blind  process 
springing  from  the  left  side  of  the  duodenum.     The  pancreatic  duct 

is  at  first  single,  though  afterward 
it  often  becomes  double. 

The  terminal  portion  of  the  in- 
testine is  at  the  outlet  straight. 
With  its  subsequent  growtii.  how- 
ever, it  ia  thrown  int<i  folds  and 
separates  into  a  longer  portion,  the 
colon  J  and  a  shorter  portion,  the 
rectum. 

The  bladder  is  formed  from  the 
portion  of  the  allantois  which  ia 
closed  in  by  the  abdominal  plates. 
The  allantois,  it  will  be  remem- 
bered, begins,  like  the  lungs  and 
the  liver,  as  a  blind  process  spring- 

ing  from  the  intestinal  wall,  but  is 

nfter  obout  tliirty-six  hours  of  incubo^    situated  at  the  iwstcrior  extremity 
tricle ;  1,  aortic  bulb.  of  tlie  tube.     At  the  outset,  tbcre- 

fore,   both    iutestiuc    and  bladder 
en  into  a  common  cloaca.     Afterward,  however,  a  transverse  septum 

between  the  genito-urinary  and  anal  ojwnings. 
In  the  beginning  of  life  the  vascular  system  is  extremely  simple, 
be  heart  is  at  first  spindle-shajwd,  and  composed  entirely  of  cells. 
It  then  assumes  an  S-shape,  and  becomes  hollow.  Fluid  accumulates 
in  the  cavity.  Single  cells  detach  themselves  from  the  walls  and  float 
in  the  fluid.  These  are  the  earliest  hlood -cells,  and  contain  nuclei. 
In  like  manner  the  vessels  are  at  first  solid  round  cell-cords,  which  be- 
come hollow,  fill  with  fluid,  and  furnish  nucleated  cells.  It  is  inter- 
esting, physiologically,  to  note  that  the  heart  pnlsates  long  before  the 
muscular  fibers  appear,  and  when  it  is  composed  entirely  of  simple 
cells.* 

The  anterior  extremity  of  the  heart  is  connected  with  the  arterial 
system.  The  posterior  or  caudal  extremity  receives  the  venous  blood. 
The  heart  soon  becomes  bent  upon  itself,  and  projects  forward  on  the 
ventral  aspect  of  the  embryo,  and  to  the  right  side.  As  the  bending 
increases  the  arterial  and  venous  ends  approach  one  another.  Two 
slight  constrictions  divide  the  heart  into  three  compartments,  which 
open  into  one  another.  "  The  first,  next  to  the  veins,  is  termed  the 
iriculfir  portion,  the  middle  one  is  the  vcnlricvlar,  and  the  last, 
hich  is  the  primitive  arterial  trunk,  is  named  the  bull/ns  artrriosun  " 
Juain).  Fig.  63. 
The  bulbns  arteriosus  divides  into  two  branches,  which  convey  the 
•  A.  KoLiiEza,  "  EciwickelungE.Gcschicbte,"  2te  Jiuflagc,  p.  1B9. 
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blood  from  the  heart  upward  to  the  first  (upper)  visceral  arch-  At 
this  point,  which  corresponds  to  the  future  base  of  the  brain,  they 
curve  backward  and  then  take  a  downward  course  in  front  of  the 
chorda  dorsalls.  These  two  branches  of  the  bulbus  arteriosus  uro 
termed  the  superior  vertebral  arteries.  They  are  likewise  known  as 
the  aortic  arches.  Beneath  the  level  of  the  heart  they  unite  for  a  short 
distance  to  form  a  common  trunk,  which  in  turn  again  divides  into 
two  branches,  termed  the  inferior  vertebral  arteries.  These  latter  ruu 
parallel  to  one  another,  on  each  side  of  the  future  vertebral  column,  to 
the  caudal  extremity  of  the  embryo. 


Flo.  63. — DiaemiD  of  heart  ami  flnit  arterial  TOeaels  (Quain).     A,  at  a  period  cnrresponiini? 
to  the  thirtv-Mxlli  or  thirty-t'i(flith  hour  of  Lneunolion ;  £  and  <7,  at  the  '  ■ ' 

hour  of  incubation.     1, 1,  primitive  veins:  2,  aurivuhir  (lartof  heart ;  S,  ven>  ; 

*,  aortic  bulb ;  6,  6,  aortic  arclies — in  C,  tficir  coalescence  is  shown  at  a  ;  in  A,  .«  !.>«  mu 
upiicr  5,  the  Kccond  aortic  arch  i»  formod,  nn<l  farther  ilown  the  dotted  lines  indicata*  the 

nition  of  the  auoceudiuf;  arches ;  6',  5',  continuation  of  main  vcsacia  (inl'erior  vertebral  i ; 
t,  omphalo-meseDterio  arteries. 

In  their  course  the  inferior  vertebral  arteries  give  off  branches  which 
are  at  first  limited  to  the  area  germinativa  by  a  circular  vein,  termed 
the  sinus  terminalis.  The  veins,  which  return  the  blood  to  the  embrj'O, 
occupy  a  lower  stratum  than  the  arteries,  and  empty  into  two  short 
trunks,  communicating  with  the  auricular  extremity  of  the  heart. 
Subsequently  the  sinus  terminalis  disappears,  and  two  arteries,  dis- 
tinguished by  their  superior  size,  pass  beyond  the  limit  of  the  area 
germinativa,  now  termed  the  area  vasculosa,  to  extend  over  the  sur- 
face of  the  umbilical  vesicle.  These  vessels  are  known  as  the  "om- 
p/Mlo-mesenteric"  or  "vitelline"  arteries.  At  first  four,  but  after- 
ward two  veins,  bearing  the  same  name  as  the  corresponding  arteries, 
return  the  blood  to  the  embryo.  Finally,  the  two  omphalo-me.«ont«ric 
itrteries  and  veins  ore  replaced  each  by  a  single  trunk,  so  that  the  en* 
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^re  vitelline  circnlation  is  maintained  by  a  single  art«rj  and  a  single 
n. 
According  to  this  arrangement,  the  simjile  cylindrical  heart,  during 


^ 


rio.  61. — Aim  Tioooloia  (BiAchol!'),    a,  a,  l>,  sinus  terniinolis  ;  e^  ompbiUo-meaeilteiio  vein 
d,  heart;  t,/,J,  poetorior  vertebral  lutoncs. 

systole,  drives  the  blood  into  the  vertebral  arteries,  by  which  it  is 
listributed  to  the  different  regions  of  the  embryo,  and  esin-cially  to 
the  walls  of  the  nmbilical  vesicle.  There  it  becomes  cliarged  with  nu- 
itive  materials,  and  is  conveyed  back  to  the  heart  during  the  dias- 
»lo  by  the  omphalo-mesenteric  veins.  In  the  transition  from  the  vi- 
telline to  the  allantoic  or  placental  circulation,  corresponding  anatom- 
al  changes  t.ike  place  in  the  entire  vascular  system.  Of  these  the 
aore  noteworthy  are  as  follows :  1.  The  single  ventricle  of  the  heart 
comes  separated  into  two  compartments  by  the  gradual  growth  of  a 
artition  from  the  apex  to  the  auricular  portion.  At  the  end  of  the 
Dond  month  the  partition  is  complete,  and  the  heart  consists  of  two 
pntricles  and  a  single  auricle.  Next  a  partition  extending  from  the 
toward  the  ventricles  divides  the  single  auricle  into  a  right  and 
compartment.  This  partition,  unlike  the  ventricular  one,  is  in- 
jmplete  posteriorly,  leaving  an  opening,  the  foramen  ovale,  which 
prsists  throughout  the  entire  period  of  fetal  existence.  A  thin  cres- 
Bntic  fold,  termed  the  Eustachian  valve,  is  attached  to  the  anterior 
Twtrfler  of  the  orifice  of  the  inferior  vena  cava.  The  Eustachian  valve 
divides  the  right  auricle  into  two  unequal  portions,  and  directs  the 
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blood  from  the  inferior  cava,  which  lies  behind  it,  through  the  fora- 
men ovale  into  the  left  auricle.  At  the  same  time  the  blood  from  the 
superior  cava,  passing  in  front  of  the  foramen  ovale  and  the  Eusta- 
chian valve,  pours  directly  into  the  right  ventricle.  A  thin  crcs- 
ccntic  valvular  fold,  termed  the  valve  of  (he  foramen  ovale,  grows 
from  the  posterior  surface  of  the  auricles  to  the  front.  R.  is  8ila«te»l 
a  little  to  the  left  of  the  foramen  ovale  and  projects  into  the  left  auri- 
cle. By  its  action  the  blood  is  allowed  to  pass  undisturbed  frouj 
right  to  left,  while  it  effectually  prevents  any  regurgitation  from  loft 
to  right. 

2.  Meantime,  beneath  the  aortic  arches,  there  forms  a  series  of 
vascular  loops,  corresponding  in  number  and  situation  to  the  visceral 
arches  in  the  sides  of  the  neck  of  the  foBtus  (virle  B,  Fig.  63).  Tliev 
do  not  all,  however,  exist  contemporaneously.  A  number  of  them 
atrophy  and  disappear.  On  the  right 
side  the  third  and  fourth,  counting 
from  above  downward,  and  on  the  left 
side  the  third,  fourth,  and  fifth,  alone 
persist,  reserved  for  a  sjwcial  destiny. 
Soon  after  the  formation  of  the  sep- 
tum in  the  ventricular  portion  of  the 
heart,  the  bulbus  arteriosus  divides 
into  two  distinct  vessels,  of  which  one 
(B)  communicates  with  the  right,  and 
the  other  (A)  with  the  left  ventricle. 
The  left  division  (A)  communicates 
with  the  second  of  the  series  of  loops 
(counting  from  below)  formed  be- 
tween the  ascending  and  descending 
portions  of  the  aortic  arches.  The 
loop  on  the  right  side  (4)   becomes 

the  subclavian  artery;  that  on   the  Fio. 05.— Dii«rrnTnofthcTBsciiiflr«rchB. 
left  enlarges  and  forms  the  arch  of  .  ." 

the  aorta.  The  right  division  of  the 
bulbus  arteriosus  (B)  opens  into  the 
first  vascular  loop  on  the  left  side. 
This  loop  gives  off  branches  {p)  to  the 
lungs  and  becomes  the  pulmonary  ar- 
tery. That  portion  of  the  loop  situ- 
ated beyond  the  pulmonary  branches  continues  during  fetal  life  in 
open  communication  with  the  aorta,  and  is  termed  the  ductu.^  arte- 
riosus (d).  The  lower  portion  of  the  vertebral  artery  on  the  left 
side  becomes  the  ))ernianent  uort«,  while  that  u])ou  the  right  side 
atrophies  and  disappears.  The  ascending  branches  of  the  primitive 
aortic  arches  furnish  the  common  and  external  carotids  (c  e).     The  in- 


the  pcnimni'Ht  artorial 
ku).     Tlif  Biirtic  liull>  i- 

A,  the  ai<cvndiui:  part  ■  .  ._ ..c 

nivh ;  and  I',  tlic  puUnoiiur  fi«rt. 
The  vnacular  arvhcs  am  numiwivU  I, 
S,  8,  4,  5,  from  bflow  upwunL 
pulmonary  branches;  (/,  (liKiuia 
rioMis  j  c  f,  external  caroUda  ; 
and  e  >',  intenul  corotitla. 
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ternal  carotids  (c  i)  are  formed  from  the  third  vfiscular  loops  and  a 
portion  of  the  vertebral  arteries. 

The  umbilical  arteries  at  first  take  their  origin  from  the  inferior 
vertebral  arteries,  and  afterward  from  tlic  hypogastric  or  internal  iliac 
arteries. 

The  umbilical  vein  enters  the  abdomen  at  the  navel,  and  thence 
passes  to  the  lower  surface  of  tJie  liver ;   it  gives  off  a  number  of 
branches  t«  the  left  lobe,  the  lobus  quadratus,  and  the  lobus  Spigelii. 
At  the  transverse  fissure  it  divides  into  two  branches,  the  larger  of 
which  empties  directly  into  the  portal  vein,  and  supplies  the  right  lobe 
ith  umbilical  blood  ;  the  other  passes  to  tlie  inferior  vena  cava,  and 
termed  the  dvctus  vnwsus.    Thus  the  greater  portion  of  the  regen- 
erated blood,  brought  by  the  umbilical  vein  from  the  placenta,  first 
s  through  the  liver  before  entering  the  general  circulation  of  the 
while  tlie  lesser  amount  empties  at  once  into  the  inferior  vena 
va.     As,  however,  with  the  advance  of  gestation,  the  relative  dispro- 
on  between  the  hepatic  trunks  and  the  ductus  venosus  is  in- 
id,  toward  the  end  nearly  all  the  blood  from  the  placenta  has  to 
Thalce  the  circuit  of  the  liver. 

Thus  the  inferior  vena  cava  carries  to  the  right  auricle,  in  part, 
blood  from  the  lower  estremities  charged  with  effete  matters,  and, 
in  part,  jdaccntal  blood,  cither  received  direct  from  the  umbilical  vein 
through  tlie  ductus  venosus,  or  after  liaving  previously  traversed  the 
liver. 

In  the  foetus  the  currents  of  blood  through  the  heart  are  especially 
adapted  to  the  unexpanded  condition  of  the  pulmonary  organs.    Previ- 

C|08  to  the  first  respiratory  act  at  birtli,  the  lung  is  email,  and,  were 
Ine  entire  contents  of  the  right  side  of  the  heart,  as  in  the  adult,  at 
once  discharged  into  the  pulmonary  vessels,  intense  engorgement  with 
npture  of  the  capillaries  would  ensue.  This  danger  is,  however, 
iTerte<l  by  the  anatomical  peculiarities  already  stated.  Thus,  in  the 
early  months  the  blood  from  the  inferior  cava,  in  place  of  empty- 
ing from  the  right  auricle  into  the  right  ventricle,  passes  directly 
across  the  right  auricle,  guided  by  the  Eustachian  valve,  through  the 
foramen  ovale  to  the  left  auricle,  and  thence  to  the  left  ventricle.  As 
the  heart  contracts  it  enters  the  aorta,  and  is  distributed  by  the  large 
vessels  which  8)>ring  from  the  latter  to  the  head  and  upper  extremi- 
ties. The  blood  returned  from  the  upjjer  portion  of  the  body  by  the 
superior  vena  cava  cnt<rs  the  right  auricle,  where  it  passes  in  front  of 
the  Eustachian  valve  into  the  right  ventricle.  A  commingling  of  the 
currents  from  the  sujwriorand  inferior  venae  cavae  in  the  right  auricle 
is  almost  completely  prevented  in  the  earlier  months  by  the  Eustachian 
valve.  AVith  the  advance  of  gestation,  however,  a  gradual  disaj)pear- 
anco  of  the  Eustachian  valve  takes  place,  so  that  a  part  of  the  blood 
from  the  inferior  cava  enters  with  that  of  the  superior  cava  into  the 
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right  Tentricle.  The  contraction  of  the  right  Tentricle  forces  the  blood 
into  the  pulmonary  artery,  which  distributes  an  insignificant  quantity 
to  the  lungs,  while  the  main  current  passes  through  the  ductus  arteri- 
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osua  into  the  aorta,  by  which  it  is  distribnted  to  the  lower  portion  of 
the  body. 

Thna  it  will  bo  noted  that  at  all  times  provision  is  made  for  sup- 
plying the  head  and  upj)er  parts  of  the  body  with  regenerated  placen- 
tal blofid.  On  the  other  hand,  the  lower  extremities  are  for  a  time 
almost  entirely  supplied  with  blood  which  has  already  fed  the  tissues 
and  received  the  waste  of  the  upper  portion  of  the  body.  As  preg- 
ancy,  however,  advances,  with  the  disapjiearance  of  the  Eustachian 
Ive,  a  small  measure  of  placental  blood  is  likewise  distributed  to  the 
lower  portion  of  the  body.  This  is  in  unison  with  the  well-known 
ict  that  the  relative  development  of  the  lower  extremities  increases  as 
le  end  uf  gestation  is  approached. 

With  the  cessation  of  the  placental  circulation  at  birth,  the  um- 
bilical vessels  close,  with  the  exception  of  the  umbilical  arteries,  which 
remain  pervious  at  their  lower  portion  and  constitute  the  vesical  arte- 
ries. After  the  establishment  of  respiration,  the  blood  from  the  right 
side  of  the  heart  makes  the  circuit  of  the  lungs  and  returns  to  the  left 
Bide  by  the  pulmonary  veins.  The  ductus  arteriosus  then  contracts 
and  disappears.  As  the  left  auricle  fills  with  blood,  the  pressure  closes 
the  valve  of  the  foramen  ovale.  Occasionally,  however,  the  foramen 
ovale  remaius  open  after  birth,  and  allows  a  portion  of  the  venous 
blood  to  pass  from  the  right  to  the  left  auricle.  We  have  then  one 
form  of  the  condition  known  as  cyanosis  neonatonttn,  an  affection 
charat^terized  by  intermittent  attacks  of  dyspnoea,  blueuesa  of  the  sur- 
face of  the  body,  and  depression  of  the  temperature. 


Dbvelopmest  of  the  FcEirs  ix  the  Successive  Months  of 

Pbegxaxcy. 

It  is  customary  to  reckon  the  duration  of  pregnancy  at  two  hnn- 
Ired  and  eighty  days,  and  to  divide  that  space  into  ten  months  of 
twenty-eight  days  each.  As  it  is  often  a  matter  of  importance  that  an 
coucheur  should  be  able  to  judge  the  age  of  a  prematurely  expelled 
Embryo  or  foetus,  the  following  particulars  concerning  the  changes  in 
each  month  are  furnished  as  a  guide  to  the  formation  of  an  opinion. 
the  writer's  experience  all  rules  regarding  the  age  of  the  ovum 
ssess,  however,  nothing  more  than  an  approximative  value,  owing 
very  great  normal  variations  in  the  rapidity  of  development  in 
different  individual  cases. 

First  Month. — At  the  end  of  the  second  week,  the  embryo  is  rep- 
ented by  the  embryonic  spot,  which  has  assumed  a  biscuit-shape, 
be  dorsal  plates  are  developed.     The  entire  ovum  measures  one  fourth 
an  inch,  and  the  embryo  one  twelfth  of  an  inch.     A  week  later  the 
enilwyo  has  doubled  in  length,  and  presents  as  special  features  a  curv- 
■  of  the  back,  an  enlargement  of  the  cephalic  extremity,  with  rudi- 
Dute  of.  tlie  three  higher  organs  of  s|H;cial  sense,  and  the  appearance 
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of  the  visceral  arches.  The  amnion  is  fully  developed.  The  embryo  is 
nourished  by  the  umbilical  vesicle.  The  allantois  carries  the  vesaeV 
from  the  embryo  to  the  periphery  of  the  ovum,  but  the  vessels  do  n<)1j| 
l>enetrate  the  villi.  An  ovum  described  by  Waldeycr,  exactly  four  we^V 
old,  was  of  about  the  size  of  a  pigeon-egg,  and  three  fourths  of  an  i;ich 
long  by  two  thirds  of  au  inch  broad.  It  weighed  upward  of  two  pern- 
pies.  The  embryo  nieawred  nearly  one  third  of  an  inch  in  length,  or 
four  fifths  of  an  inch  in  length  following  the  dorsal  curvature  from 
the  top  of  the  cephalic  extremity  lo  the  end  of  the  coccyx.  The  head 
of  the  embryo  presented  the  primitive  cerebral  vesicles.  The  ^yes  were 
in  the  sides  of  the  head,  and  the  ears  posterior  to  the  eyes.  Beneath, 
the  visceral  arches  were  well  marked.  P'our  bud-like  processes  indi- 
cated the  beginnings  of  the  anterior  and  posterior  extrenjities.  The 
intestine,  with  anal  and  oral  openings,  was  formed.  T^ie  cord  was 
short  and  thick,  with  a  single  vein  and  two  arteries.  Tbje  amnion  was 
only  moderately  distended,  and  space  still  existed  between  the  amnion 
and  chorion.     The  umbilical  vesicle  was  tolerably  large. 

Second  Month. — An  embryo  described  by  Waldeyer  from  the  sixth 
to  the  seventh  week  measured  about  one  inch  in  length,  following  the 
dorsal  curve.  Another  in  the  eighth  week  described  by  Ecker  meas' 
urcd  two  thirds  of  an  inch  in  a  direct  line  from  the  head  to  the  candid 
curve.*  The  ovum  itself  was  of  about  the  size  of  a  hen's-egg.  The 
amnion  at  the  end  of  the  second  month  is  distended  with  fluid  and  in 
contact  with  the  chorion. f  The  villi  become  abundant  near  the  im- 
plantation of  the  umbilical  cord.  The  umbilical  vesicle  is  greatly 
reduced  in  size,  and  hangs  from  the  embryo  by  a  slender  pedicle. 
The  umbilical  cord  is  increased  in  length,  but  its  vessels  do  not  y«t 
assume  a  spiral  direction.  The  umbilical  ring  is  small,  though  still 
containing  loojis  of  intestine.  Ossification  begins  in  the  lower  jaw 
and  clavicle.  The  three  divisions  of  the  extremities  are  clearly  indi- 
cated. 

Third  Month. — Toward  the  end  of  the  third  month  the  oxiim  man:- 
ures  nearly  four  inches  in  length.  The  embryo  is  between  three  and 
three  and  a  half  inches  long,  and  weighs  about  an  ounce.  The  chorion 
has  lost  in  great  measure  it«  villosities.  The  placenta  is  formed, 
though  of  small  size.  The  cord  lengthens,  and  forms  spiral  turns. 
The  neck  now  separates  the  head  from  the  trunk.  The  development 
of  the  ribs  distinguishes  the  thorax  from  the  abdomen.  The  month 
is  closed  by  the  lips,  and  the  nasal  separated  from  the  oral  cavity  by 
the  palate.  Points  of  ossification  appear  in  most  of  the  bones.  Thin, 
membrane-like  nails  appear  upon  the  fingers  and  toes.  The  scrotum 
and  labia  majora  begin  to  form  from  cutaneous  folds.  The  penis  and 
clitoris  do  not  differ  from  one  another  in  length. 

•  SriNKLBERa,  "'  Lctirbuch  dcr  GcburtahUl  fe,"  p,  84. 
t  Loe.  eit.,  p.  S4. 
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Fourth  Month. — Toward  the  end  of  the  fourth  month  there  is  an 
increase  of  size  and  thickness  in  the  placenta.  The  cord  is  increased 
to  two  or  three  times  the  leugtii  of  the  foetus,  and  has  become  thicker 
from  t!>e  formation  of  the  gelatine  of  Wharton.  Tiie  fa>tus  measures 
four  to  six  inches  in  length.  The  weight  is  estimated  all  the  way  be- 
tween two  and  four  ounces.  The  head  of  the  fuetus  is  one  fourth  the 
length  of  the  entire  body.  The  bones  of  the  skull  are  partly  ossified. 
The  sutures  and  fontajiclles  arc  widely  sejiarated.  The  mouth,  eyes, 
cars,  and  nose  assume  their  proper  shape.  The  sex  is  distingui.shable, 
the  skin  firmer,  and  hair  begins  to  form  upon  the  scalp.  The  fastus 
makes  slight  movements  with  its  limbs. 

Fifth  Month. — The  fo:'tua  nuiisures  from  seven  to  ten  inches  in 
length,  and  weighs  nearly  ten  ounces.  The  head  is  still  relatively 
large.  The  face,  however,  is  wrinkled,  and  weara  a  senile  aspect. 
Fine  hair  (lanugo-)  appears  over  the  whole  surface  of  the  body.  The 
fetal  niovcineiits  are  now  distinctly  felt  by  the  mother. 

Sixth  Month. — Near  the  end  of  the  sixth  month  the  foetus  is  eleven 
to  thirteen  inches  long  and  weighs  about  twenty-three  ounces.  The 
deposition  of  fat  in  the  suljcutaneous  cellular  tissue  l>egina.  The  eye- 
lids separate.  A  foetus  bom  at  this  time  breathes  feebly,  but  in  the 
course  of  a  few  hours  dies. 

Seventh  Month. — The  fcptus  measures  fourteen  to  fifteen  inches, 
and  weighs  in  the  neighborhood  of  thirty-nine  ounces.  The  skin  is 
Btill  wrinkled,  of  a  red  color,  and  covered  with  vemix  caseosa.  Chil- 
dren bom  between  the  twenty-fourth  and  the  twenty -eighth  week 
move  their  limbs  and  cry  feebly  at  birth,  but  in  spite  of  every  care 
they  die  in  the  course  of  a  few  hours  or  days. 

NoTT. — Ahlfcid  hsa  recently  suggested  the  inquiry  u  to  whether  the  lUiiiimption,  thkt 
children  born  before  the  completion  of  the  twenty-eighth  week  necessarily  pcriah,  is  not 
too  arbitrary.  Many  practitioners  have  obserred  instances  of  the  survival  of  a  premature 
child  which,  both  from  the  data  obt.'\ined  from  the  parents  and  from  all  the  indications 
preMntcd  by  the  child,  they,  at  the  time  of  birth,  bad  placed  within  the  limit  regai'ded  as 
hopeless.  Ahlfold  has  culled  a  number  of  Buch  cn^es  from  the  published  literature  of  the 
»ubjccL  Granting  the  many  sources  of  error  which  would  lead  us  to  accept  such  coses 
with  caution,  it  none  the  less  seems  incumbent  ufion  us  to  regard  Ahlfeld's  advice,  and 
look  upon  every  child  which  respires  at  birth  as  one  whoso  life  may  poiwiibly  be  preserved 
by  (uitable  care.  It  may  be  that  the  skepticism  of  medical  men  may  be  in  part  the  causa 
of  the  uufavcirable  results.* 

Eighth  Month. — The  foetus  measures  sixteen  to  seventeen  inches, 
and  weigliK  ii|ion  the  average  about  fifty-two  ounces.  The  jnipillary 
membrane  disajipears  ;  the  hair  of  the  head  increases  in  thickness  ;  the 
lanugo  begins  to  disappear  from  the  face ;  the  nails  are  harder,  but 
do  not  yet  reach  the  tips  of  the  fingers.  Usually,  in  Iwys,  a  testicle 
may  be  felt  in  the  scrotum  ;  the  navel  is  situated  nearly  in  the  center 

*  ABLrtLH,  "  Feher  nnicltig  und  sehr  frQbiciilg  geborena  FrQohte  die  am  Lebcn 
bliebcn,"  "  ArcU.  t  Gynaek.,"  Bd.  viii,  p.  194. 
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of  the  child's  body.  With  care,  the  life  of  a  child  bom  within  this 
period  may  be  preserved. 

Ninth  Month. — The  length  is  between  sixteen  and  a  half  and  seven- 
teen and  a  half  inches  ;  the  weight  is  about  sixtj-foor  oancee ;  the 
body  becomes  rounded  and  the  face  more  comely,  losing  its  wrinkled, 
antiquated  aspect ;  tlie  bones  of  the  head  bend  easily,  and  the  lanugo 
begins  to  disappear  from  the  body.  Children  at  this  period  are  lew 
energetic  than  at  full  term,  sleep  a  great  part  of  the  time,  and  are 
prone  to  die  with  lack  of  careful  attention. 

Tenth  Month. — In  the  first  two  weeks  the  fa?tus  measures  eigh- 
teen to  nineteen  inches,  and  weighs  about  seventy-seven  ounces.* 

For  convenience  of  reckoning  from  memory  it  is  sufficiently  accu- 
rate to  assume  the  length  of  the  child  in  the  third  and  fourth  month 
at  respectively  three  and  four  inches.  In  the  fifth,  sixth,  seventh, 
and  eighth  months  close  approximations  to  the  average  length  may  be 
obtained  by  doubling  the  number  of  months.  In  the  ninth  and  tenth 
months  the  length  may  be  placed  respectively  at  seventeen  and 
eighteen  inches. 

The  FcEtus  at  Term. — In  the  child  at  birth  the  body  is  well  rounded, 
and  the  skin  has  lost  its  decjy-red  coloring ;  the  fine  down  (lanugo) 
has,  for  the  most  part,  disappeared  ;  the  nails  project  beyond  the  fin- 
ger-tips ;  in  the  male  the  scrotum  contains  both  testicles,  and  in  the 
female  the  labia  majora  are  in  contact.  In  the  fifth  month  the  gar- 
faoe  of  the  fetal  body  is  covered  by  the  vcrnix  caseosa,  a  whitish  sub- 
stance composed  of  a  commingling  of  surface  epithelium,  down,  and 
the  products  of  the  sebaceous  glands.  This  coating  probably  protects 
the  skin  during  intra-uterine  life  from  the  penetration  of  the  amniotic 
fluid.  The  amount  of  this  substance  upon  the  body  is  very  variable 
at  birth,  when  it  is  chiefly  found  upon  the  back  and  flexor  surfaces 
of  the  extremities. 

Children  at  term  cry  lustily  soon  after  birth,  move  their  limbs 
freely,  and  nurse  when  put  to  the  breast.  In  the  first  few  hours  they 
pass  urine  and  the  so-called  meconium,  a  mixture  of  intestinal  mucus 
with  epithelium,  epidermis  cells,  lanugo,  and  bile,  which  gives  to  it  a 
black  or  brownish-green  color.f 

The  average  length  at  birth  is  from  twenty  to  twenty-one  inches. 
The  average  weight  seems  to  be,  in  some  degree,  dependent  upon  race 

•  The  weif;ht»  and  meagurcR  are  taken  from  Becker's  averagca,  baaed  OD  488  obterra- 
tlona.     (  Vide  "  MonatMchr.  f.  Geburtsk.,"  Bd.  xivii,  1800.) 

Obscnraliona  of  Fesscr  showed  aimilar  results.  ("  Lchrbuch  dcr  Gebnrtahiilfo,"  von 
Otto  .SriKOELBEBO,  1877,  p.  86.) 

Ahlfcid  obtained  considerably  larger  avcrnKcs  from  2B0  obaerrations  in  which  the 
date  of  conception  could  be  determined.  ("  Re!<tiinmungcn  der  Grosse  und  des  Allen  dcr 
Frucht  vor  der  Gcburt,"  "  Arch.  f.  Gynnek.,"  ii,  1871,  p.  801.) 

f  ZwEtrcL,  "  Untersuchungen  iibcr  das  Meconium,"  "  Arch.  I.  Oynaek ,"  Bd.  \t1,  1875 
p.  474. 
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culiarities.  Scanzoni  *  found,  in  nearly  9,000  births,  an  average 
for  both  sexes  of  nearly  seven  pounds.  Ingei*slev,f  in  Copenhagen, 
from  statistics  based  upon  3,450  births,  arrived  at  nearly  the  same 
results.  lleeker.J  in  Munich,  out  of  something  over  1,000  births, 
obtained  six  and  four-fifths  pounds  as  the  average  ;  while  Fesscr,"  in 
Jreslau,  found  it  only  six  and  a  half  pounds.     Bailly  ||  likewise  reports 

10  average  weight  as  something  less  than  seven  pounds.    The  weights 
'of  200  infants  bom  in  the  Bellevue  Hospital  gave  to  the  writer  an  aver- 
age of  seven  and  two  tliirds  pounds  for  the  two  sexes.     The  boys 

keraged  seven  and  nine  tenths  pounds,  and  the  girls  seven  and  one 
iiird  pounds.     Three  fourths  of  the  mothers  were  of  Irish  birth,  one 
lifth  were  bom  in  America,  while  the  remaining  fraction  was  divided 

etween  English,  Scotch,  and  Germans.  The  largest  child  weighed 
iJeven  pounds.     Ingerslev's  largest  child  weighed  ten  and  tliree  eighths 

aunds ;  Ilecker  found  two  weighing  between  ten  and  eleven  pounds  ; 
Chapelle,  out  of  7,000  cases,  found  thirteen  infants  weighing  ten 

junds,  but  none  exceeded  that  limit.  Credible  histories'^  of  children 
weighing  from  twelve  to  sixteen  pounds  are  extant ;  such  children 
have  generally  been  still-born.  Waller,  however,  reports  a  case  of 
u  living  infant  delivered  by  him  with  forceps,  which  weighed  fifteen 

}unds  fifteen  ounces.^  The  size  of  the  child  is  influenced  in  especial 
by — 1.  The  sex.  Boys  average  a  greater  weight  than  girls.  2.  The 
number  of  pregnancies.     The  children  of  primipane  average  less  than 

bose  of  multip.iriP.    The  increase  in  weight  of  children  in  e.ich  succes- 

ve  pregnancy  is  progressive,  though  this  law  is  liable  to  interruption 
where  pregnancies  follow  one  another  too  rapidly,  or  in  cases  in  which 
there  is  a  change  of  sex.  In  the  latter  instance  the  variation  is  to  the 
^disadvantage  of  the  female  born  in  succession  to  a  male.  J  .3.  The  ago 
»f  the  mother.  Duncan  found  the  greatest  weight  in  children  bom 
"of  mothers  between  the  twenty-fifth  and  twenty-ninth  years  ;  J  Wer- 
nich,  between  the  thirtieth  and  thirty-fourth  years.J   4.  The  constitu* 

ion  and  health  of  the  parents.     By  some,  too,  the  size  of  the  father 

1  supposed  to  exercise  an  influence  upon  that  of  the  child. 
The  Fetal  Cranium. — Except  in  children  of  exaggerated  size,  the 


•  ScASZoyi,  "  Lohibuch  dcr  OcburUhulfe,"  p.  06. 

Hxo«BSl,iv'6"On  the  Weight  of  New-born   Children,"  "Obstet  Jour.,"  Ui,  1876, 

,  7oa. 

i  "  Kliiiik  der  Gcburtfliundc."  ii,  J864. 

■  SnEGELnKBO,  "liohrbiich  der  Gcburtshiilfc,"  p.  80. 

I  BuLLT,  "  Nouveau  Dictiunnaire,''  t.  xv,  art.  "  F(i?tus,"  p.  6. 

■*  NiKOKts'a  "  Lehrbuch  der  Geburtahulfe,"  bearboitct  von  Qrcuscr,  8lc  Auflage,  p.  624. 

0  Wallkb,  London  " Obstet.  Trans,"  rol.  i,  p.  3ii». 

1  Werxich,  "Uebcr  die  Zuniihme  der  weiblichvn   Zcugnngsfibigkeh,"   "Bcltr.  tui 
eburtah.,"  Bd.  I,  p.  3. 

t  Dl'NC<!I,  "Fevundity,  Fertility,  and  Sterility,"  p.  63. 
I  Loc.  at.,  p.  10. 
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head  is  the  most  voluminous  and  unyielding  part  which  has  to  traverse 
tlie  parturient  canal.*  The  diameters  of  the  head  and  the  physicil 
characters  of  its  bones  are  chiefly  of  importance  in  connection  with  the 
mechanism  of  labor.  Their  consideration  may,  therefore,  be  conven- 
iently post|)oned  to  the  study  of  that  subject.  A  knowledge,  how- 
ever, of  the  general  structure  of  the  skull  is  essential  to  the  diagnwis 
of  pregnancy. 

The  face  is  very  small  in  proportion  to  the  cranium.  The  latt«r 
consists  of  the  two  frontal  bones,  the  two  parietal  bones,  tlie  occipital 
bone,  the  tenqwral  bones,  and  the  alse  of  the  sphenoid  bone.  At 
birth  these  various  bones  are  not,  as  in  the  adult,  directly  articulated 
together,  but  are  united  by  means  of  fibrous  bands,  termed  sutures, 


Fio.  1)7.- 


-Fetal  bead,  Bidu-view. 
(Uodge.) 


Fio.  68. — Fi-ul  bead,  vicvred  from 
above,   (llodge.j 


in  which  ossification  subsequently  takes  place.  It  is  important  to  be- 
come familiar  with  the  following  sutures  :  1.  The  frontal  suture, 
between  the  frontal  bones.  2.  The  sagittal  suture,  between  the  two 
parietal  bones.  3.  The  corotwl  suture,  between  the  frontal  and  parie- 
tal bones.  4.  Tlic  lambda  suture,  between  the  occipital  and  two  pmio- 
tal  bones. 

Wlien  three  or  more  bones  meet  together,  the  rounded  angles  of 
tiie  bones  offi-r  at  the  point  of  concurrence  a  deficiency  of  osseous  sub- 
stance, which  is  closed  by  fibrous  membrane  similar  to  that  which 
forms  the  sutures.  Tliese  membranous  interspaces  arc  termed  fonta- 
nelks.  Two  of  tiieso,  the  large  anterior  and  the  small  posterior  fonta- 
nelle,  arc  of  immediate  obstetrical  interest,  as  they,  with  the  sutures, 
furnish  the  guiding  points  which  enable  the  examining  finger  to 
determine,  in  advanced  pregnancy,  the  position  of  the  child's  head. 

The  large  fontanelle,  or  bregmatic  space  (bregma,  the  sinciput), 
occupies  the  gap  between  the  parietal  and  frontal  bones.  It  poswsses 
a  lozenge-shape.  Its  anterior  angle  is  continuous  with  the  frontal 
suture;  it^  posterior  angle  M'ith  the  sagittid  suture;  and  its  lateral 
angles  with  the  two  halves  which  compose  the  coronal  suture.  ItJ 
anterior  angle  is  much  longer  than  the  posterior  angle. 

The  sjiutll  fontanelle  is  situated  at  the  junction  of  the  occipital 
with  the  parietal  bones.     It  is  of  a  triangular  shape,  and,  as  its  name 

*  la  bulky  children,  the  shoulders  somcUmcs  offer  the  grcftlcst  difficuliics  in  deltret;. 
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indicates,  of  small  size.      As  a  nile,  it  no  longer  exists  at  birth, 
owing  to  the  complete  ossification  of  the  angles  which  form  it. 

The  anterior  fontanelle  may  be  recognized  by  the  finger,  daring 
labor,  by  its  large  size,  its  lozenge  shape,  and  by  its  four  converging 
satnres  which  cross  one  another  at  right  angles.  The  posterior  fon- 
tanelle, on  the  contrary,  is  small  and  triangular ;  the  sagittal  suture 
forms,  with  the  lambda  snture,  an  obtuse  angle  on  either  side,  and 
terminates  at  the  occipital  bone.  During  the  descent  of  the  child's 
head  into  the  pelvis,  the  occipital  bone  is  frequently  depressed  beneath 
the  parietal  bones,  which  thus  form  a  relief,  along  which  the  finger 
readily  passes  to  the  site  of  the  small  fontanelle,  even  when  the  latter 
no  longer  exists  as  an  open  gap  or  space. 

The  Attitude,  Pbesextation,  axd  Position  of  the  Fcetcs. 

Tlu  attitude  of  the  foetus  in  utero  is  as  follows :  The  spinal  column 
is  bent  forward,  the  chin  is  inclined  toward  the  chest,  the  arms  are 

bent  at  the  elbow,  and  the  forearms 
are  crossed  upon  the  breast,  the  thighs 
arc  flexed  upon  the  abdomen,  and  the 
f.et  extended  so  as  to  come  in  contact 
with  the  legs,  which,  like  the  fore- 
arms, are  often  crossed.  By  this  ar- 
rangement tlie  foetus  assumes  the 
smallest  bulk,  and  presents  an  ovoid 
form,  of  which  the  head  furnishes  the 
smaller  end. 

By  presentation  we  understand 
that  portion  of  the  foetus  which  oc- 
cupies the  lower  segment  of  the  ute- 
rus. By  the  determination  of  the 
presentation,  we  are  enabled  to  decide 
upon  the  relation  of  the  axis  of  the 
child  to  the  long  diameter  of  the  ute- 
rus. When  these  two  coincide,  either 
of  the  two  extremities  of  the  child, 
viz.,  the  head  or  the  breech,  becomes 
the  presenting  part.  When  the  long 
diameter  of  the  child  corresponds  to 
tiie  oblique  or  transverse  diameter  of 
the  uterus,  the  shoulder  becomes  the 
presenting  part. 

Though  head-presentations  form, 

during  labor,  by  far  the  large  majority  of  all  cases  (ninety-six  per 

cent.),  changes  of  position  are  very  common  during  pregnancy.     The 

frequency  of  these  clianges  is  in  inverse  ratio  to  tiie  advance  of  preg- 

6 


69.— Attitude  of  foetus    «n    ttUro. 
(Tamier  ct  Cbontreuil.) 
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nancy,  occurring  with  diminished  frequency  in  the  later  months.  In 
multiparffi  they  take  place  oftener  than  in  primiparae.  In  nuiltiparse 
they  occur  not  rarely  shortly  before  birth,  while  it  is  exceptional  in 
primiparae  for  them  to  take  jilace  in  the  last  three  weeks  of  pregnancy. 
Great  ingenuity  has  heen  exercised  to  account  for  the  preponderating 
frequency,  at  the  time  of  labor,  of  head-presentations.  IIippocmt<>8 
taught  that,  during  tlie  early  months  of  pregnancy,  the  foetus  occu- 
pied a  sitting  posture,  with  the  head  uppermost.  In  the  seventh 
month,  however,  it  made  a  complete  turn  or  somersault  preparatory  to 
its  exit  from  the  womb,  an  act  accomplished  by  the  voluntary  efforts 
of  the  child.  Aristotle  referred  the  head-presentations  to  the  laws  of 
gravity,  a  theory  which  has  always  had  many  adherents  and  is  still 
actively  defended  at  the  present  day.* 

Dubois  f  made  a  serious  breach  in  this  doctrine  by  showing  that  if' 
he  allowed  a  dead  foetus,  of  any  period  between  the  fourth  and  ninth 
month,  to  sink  in  a  vessel  filled  with  water,  it  was  not  the  head,  but 
the  back  or  right  shoulder  which  first  reached  the  bottom.  Dubois 
thereupon  denied  the  influence  of  gravity,  aud  referred  the  head-pres- 
entations to  instinctive  or  voluntary  movements  on  the  part  of  the 
fo?tu8,  designed  to  bring  it  into  a  position  best  adapted  for  intra- 
uterine domicile,  or  for  parturition.  He  likewise  argued  against  the 
gravitation  theory,  that  in  premature  births,  and  in  children  who  die 
t«  uiero,  jielvic  and  transvei-se  presentations  arc  very  common,  a  fact 
that  would  bo  inexplicable  were  gravity  the  sole  or  chief  force  in  opera- 
tion. Simpson  I  agreed  with  Dubois  in  ascribing  the  cephalic  pres- 
entations to  fetal  movements,  but,  in  place  of  the  instinctive  or 
voluntary  movements  of  Dubois,  substituted,  in  an  argument  of  ex- 
traordinary ingenuity,  a  theory  of  reflex  action.  Thus,  the  frequency 
of  malpositions  in  the  first  six  months  of  pregnancy  was  explained  by 
the  spheroidal  shape  of  the  uterine  cavity,  which  allows  of  unrestrained 
fetal  movements.  In  the  latter  months,  however,  as  the  uterus  as- 
sumed a  more  ovoid  shape,  it  was  only  when  the  child  was  situated  in 
the  uterus  with  the  head  lowest  that  a  physical  adaptation  between 
foetus  and  uterus  existed.  In  case,  from  any  cause,  therefore,  a  devia 
tion  from  this,  the  normal  position,  took  place,  the  pressure  upon 
the  cutaneous  surface  of  the  child,  by  the  uterine  wall,  would  give  rise 
to  excito-motory  movements  of  an  adaj)tive  kind,  calculated  to  restore 
the  disturbed  presentation.     Duncan  "  and  Veit  succeeded  in  partially 

•  I'lVf  liistorical  part  of  Cohnstciti's  paper  entitkvl  "  Die  Actiologie  dcr  nonuolcn  Kio- 
dcrUgc,"  "  .MonatsK^h.  f.  Gcburtslt.,"  Bd.  xxx'i,  p.  142. 

f  DcBOia,  "  M^moiro  sur  In  cause  dcs  priscntatioiu  dc  la  icle,''  "  Mini,  dc  I'Acad.  Boy. 
Jc  MW.,"  tome  ii,  1883,  p.  265. 

}  f^ivrsnN,  "  Attitude  and  Pogitions  of  the  Fielus  in  Utero,"  "  Obstetric  Work*," 
edited  l)y  Priealley  and  Storer,  vol.  ii,  p.  81. 

"  DcjiCAS,  "  Hcscarciies  ia  Obstetrica,"  p.  U.  Veit,  Scanzoai'*  "BeilrSgc,'*  Bd.  if. 
p.  2-». 
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bliabilitating  the  gravitation  theory  by  showing  that,  notwithstanding 
Jubois's  ex]ieriment8.  tlie  center  of  gravity  lies  much  nearer  the  co- 
plialic  than  the  pelvic  extremity  of  the  child.     They  found  that  a 
fresh  fmtus  immersed  in  a  saline  fluid  possessing  nearly  the  same  spe- 
ific  gravity  as  the  foetus,  in  place  of  sinking  upon  its  back  or  side  to 
je  bottom  of  the  vessel,  assumed  an  oblique  direction  in  the  fluid 
itli  the  right  shoulder  looking  downward.*     They,  therefore,  con- 
cluded that  the  fcetus,  lying  upon  the  inclined  plane  furnished  by  the 
srine  walls,  would  naturally  assume  a  similar  position,  were  no  other 
^rces  operative  to  interfere.     Finally,  we  have  the  opinion  of  Crede,  of 
tristcUer.f  and  of  Bmxton  Hicks,  J  that  the  contractions  of  the  preg- 
mt  uterus  adapt  the  position  of  the  foetus  to  the  form  of  the  uterus. 
Now,  each  one  of  these  conflicting  ideas  undoubtedly  represents  a 
jrtion  of,  but  not  all,  the  truth.     It  is  certain  that  all  the  influences 
cited  do  exist,  and  it  only  remains  for  us  clinically  to  assign  to  each  its 
ilative  value.     In  the  early  months  of  pregnancy,  the  spheroidal 
iapc  of  the  uterine  cavity,  the  small  size  of  the  foetus  in  comparison 
ith  that  of  the  uterus,  and  the  large  proportion  of  amniotic  fluid,  all 
low  the  fa>tU3  the  greatest  measure  of  mobility.     At  this  time  the 
sition  of  the  child  must  be  influenced  by  the  active  movements, 
which  are  felt  by  the  mother  subjectively  often  as  early  as  the  four- 
enth  week.     As,  usually,  during  the  first  half  of  pregnancy  even, 
lie  shoulder  and  head  are  tunied  downward,  it  is  fair  to  ascribe  this 
Bsition  to  the  laws  of  gravity.     The  frequency  of  malpresentations  in 
L'mutnre  labors  is  explained  in  part  by  the  tardy  dilatation  of  the 
fervix  and  the  mobility  of  the  foetus,  which  render  easy  the  displace- 
ient  of  the  head  from  its  first  position,  under  the  influence  of  press- 
exerted   upon  the  axis  of  the  child's  body.      Malpresentations 
are  more  frequent  in  the  case  of  a  dead  foetus  than  in  the  living, 
but  Duncan  has  shown  that  in  the  dead  fcetus,  owing  to  post-morfem 
^changes,  the  center  of   gravity  often    shifts  toward  the   pelvic  ex- 
emity.      With  the  advance  of   pregnancy,  as  the  longitudinal  ex- 
the  lateral  growth  of  the  uterus,  the  child  adapts  itself  to  the 
faxis  of  the  uterus ;  and  the  further  pregnancy  advances  the  more 
iplete  the  ada])tation  becomes.     When  from  any  cause  or  condition 
He  correspondence  between  the  fetal  and  uterine  axis  is  disturbed, 
impression  of  a  portion  of  the  cutaneous  surface  of  the  foetus  results, 
fflex  movements,  especially  in  the  lower  extremities,  are  excited, 
lich  restore  the  foetus  to  that  position  in  which  it  enjo}'8  the  most 
complete  freedom  from  discomfort.    Often,  too,  the  uterine  walls  resent 
ie  pressure  of  the  fa?tu8.  and,  by  their  contractions,  serve  to  maintain 
be  bodv  of  the  child  in  the  uterine  axis. 


•  On  locounl  of  the  liver  njion  the  right  eide. 

f   Viilr  Schroetier'g  "nandbuch  der  Geliurtshulfe,"  4tc  Auflage,  p.  47. 

t  Illcts,  "  CoDtractioiu  of  Pregnant  Ulenu,"  "  Obstet.  TraiM.,"  p.  224. 
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In  cases  of  hydramnioa  tlie  conditions  more  nearly  resemble  tho 
which  exist  in  early  pregnancy  ;  hence  nialpresentations  occur  wit 
gi-eater  frequency,  favored  by  the  mobility  of  the  foetus  in  the  surphu 
age  of  aiiuiiotic  fluid.  Per  contra,  when,  as  is  the  ease  toward  tt 
end  of  normal  pregnancies,  the  fa-tua  nearly  fills  the  mtra-uterii 
space,  the  movements  are  very  restricted,  and  displacements  rare. 

In  primiparons  women,  the  pyriform  shape  of  the  uterus  in  i\ 
later  months  is  most  marked,  and  as  a  consequence  the  hend  of  thS 
child  is  usually  held  by  the  uterine  walls  in  the  pelvic  cavity.  In 
multiparsp,  on  the  contrary,  owing  to  the  relaxation  of  the  uterii 
parietos,  it  is  usual  for  the  child,  in  obedience  to  the  laws  of  gravitj 
to  lie  somewhat  obliquely  in  the  uterus,  with  its  head  resting  upon  on 
of  the  iliac  fossie.  As  soon  as  labor  begins,  however,  tho  uterine  coB 
tractions  carry  the  head  to  the  axis  of  tho  superior  strait  of  the  iielvi 

The  changes  in  the  fetal  presentation  are  not,  however,  conHna 
to  simple  conversions  from  an  oblique  to  an  upright  direction,  or 
shiftings  of  position  in  obedience  to  laws  of  gravity.  But  even  in 
vanced  pregnancy  a  breech-presentation  may  become  a  head-present 
tion,  and  vice  versa.*  P.  MuUer  reported  a  ctise  in  which  the  fa'ta 
made  six  such  revolutions  within  five  days.f  Now,  it  can  not  be  suj 
posed  that  the  difficulties  which  the  fojtus  must  encounter  from  till 
resistance  of  the  short  transverse  diameter  of  the  uterus  could  bo  ove 
come  by  such  comparatively  feeble  forces  as  gravity,  or  reflex  adA{ 
tive  movements,  or  partial  uterine  contraction.  In  Mullor's  ciiec  th 
changes,  if  the  mother's  story  be  correct,  must  have  taken  place,  no 
gradually,  but  suddenly,  and  by  the  vigorous  movements  of  the  child^ 
limbs.  Meeh  J  calls  attention  to  the  fact  that  the  movements  of  th 
child  are  produced  chiefly  by  the  extension  of  the  lower  extremities 
and  argues  that  these  movement<i  aid  to  a  greater  extent  in  changii 
the  presentation  of  the  child  when  the  breech  occupies  the  lower  seg 
ment  of  the  uterus,  because  of  the  solid  resistance  offered  by  the  bonj 
pelvic  ring,  while  in  head-presentations  the  jiressure  of  the  extremi 
ties  against  the  elastic  fundus  is  in  the  rule  unavailing  to  effect  an]J 
considerable  changes  of  position. 

By  position  is  designated  the  relation  of  a  determinate  point  in  tk 
body  of  the  fcetus  to  the  uterine  walls.  In  head  or  breech  presenta 
lions,  the  back  of  the  child  is  most  commonly  turned  to  the  left,  whicli 
hence,  is  termed  the  first  position.  The  back  turned  to  the  right  i 
known  as  the  second  position,  and  occurs  with  much  less  frequency. 

In  the  first  position  the  buck  is  usually  directed  somewhat  anl 
riorly,  while  in  tho  second  ])osition  it  is  turned  rather  to  the  rea 

•  SajROKDKR,  "  Schwan!:..  Geb.  u.  Wochcnbcti,"  Bonn,  1867,  p.  21 !  Schultz*,  "  Cme 
Ubcr  den  Wcchwl  der  Lagc,"  etc.,  Lcipsic,  lH6ii ;  Fassbimoeh,  Bert.  •'  Bcitrtge  tur  I 
iind  Grnack.,"  Bil.  i,  p.  41. 

f  i^ASiONi's  "  Handbuch  dcr  Geb.,"  4te  Aiifln^o,  p.  123. 

\  Meeh,  "  Warum  kommt  dae  Kind  lun  liaufigsteD  ia  der  KopfeodUge  (ur  Weltt^ 
"  Arch.  f.  Gynack.,"  toI.  m,  p.  188. 
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In  shonlder-presentations  the  back  is  usually  directed  to  the  front. 
Changes  of  position  are  frequent  in  pregnancy,  and  take  plucc,  when 
other  influences  do  not  prevent,  in  obedience  to  laws  of  gravity.  When 
the  woman  stands  erect,  the  axis  of  the  uterus  is  continuous  with  the 
axis  of  the  superior  strait  of  the  pelvis,  and  forms  with  the  horizon  an 
Jingle  of  thirty-tivo  degrees.  The  uterus  does  not  occupy  exactly  the 
median  line,  but  lies  more  to  the  right.  It  is  also  twisted  slightly  upon 
its  axis,  so  that  the  left  lateral  portion  is  directed  somewhat  to  the  front. 
In  the  upright  position,  therefore,  the  anterior  wall  of  the  uterus  not 
only  forms  an  inclined  plane,  but  one,  too,  with  a  downward  drop  to- 
wanl  the  left  side.  Now,  if  these  relations  be  borne  in  mind,  it  will  be 
reailily  seen  tliut  the  eliild,  n-sting  upon  the  inclined  plane  funiished 
by  the  anterior  wall,  with  its  right  shoulder  looking  downward,  must, 
if  left  to  itself,  turn  with  its  back  to  the  left  side  of  the  uterus.  In  the 
recumbent  posture,  the  axis  of  Uio  uterus  forms  with  the  horizon  an 
angle  of  thirty  degrees,  and  the  downward  slope  is  to  the  right  side. 
The  child,  now  resting  uiwn  the  incliued  plane  furnished  by  the  pos- 
terior wall,  with  its  right  shoulder  lookjng  downward,  would  naturally 
turn  with  its  back  to  the  right  side  of  the  uterus.  These  considerations 
are  not  purely  theoretical,  as,  when  the  conditions  have  been  such  as 
to  allow  the  foetus  latitude  of  movement,  the  changes  indicated  iu  the 
fetal  positioD  followed  changes  in  the  attitude  of  the  mother.'* 
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CHAPTER  IV. 

CITAXOSS  EFFECTED  J.Y  THE  MATEItXAL  OROAHISil  BY  PREGlfANCT. 

Chan!res  in  tbe  sexual  npparatiis  and  nrighboring  orputf. — Changes  in  the  uti-rns. — Kx. 
planntion  of  a[ipareni  short^nins;  of  cervix. — Clianpcs  in  the  vagina,  vulva,  alidoiucn. 
navel,  breaat.1,  nipple. — Funciioniil  disturbances  of  bladder. — L'oii^tipaticn. — (Edcum. 
— Changes  effected  in  the  entire  urcanidm. 

Chasqes  occurring  in  the  Sescvl  Apparatus  and  Neiohbok. 

ixo  Organs. 

The  pregnant  state  is  signalized  by  the  nutritive  energy  imparted 
by  the  fecundated  ovum  to  the  generative  organs  and  to  the  viscera  in 
their  vicinity. 

The  uterus,  from  the  inception  of  pregnancy,  increases  in  vascu- 
larity. Its  mucous,  mcnibrune  becomes  soft  and  thickened.  The  mus- 
cular fibers  are  increased  seven  to  eleven  times  in  length,  and  three 
to  five  times  in  width.  During  the  first  five  months  new  muscular 
fibers  are  develojied,  especially  upon  the  inner  layer  of  tla'  iitoroa 

*  HoKUo,  Scanzoni'E  "  Beitriigc,"  Bd.  vii,  p.  99. 
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The  delicate  connective-tissue  processes,  between  the  muscular  fil 
become  more  abundant,  and,  toward  the  termination  of  pregnane 
display  distinct  tibrillaj.     The  vessels  increase  in  number,  length,  i 
circumference.      The  arteries,  as  we  have  noticed,  assume  a  spiral 
course,  and  in  places  communicate  directly  with  the  veins.    The  vein 
are  dilated,  and  form,  especially  in  the  placental  region,  wide-meshfl 
net-works.      The  walls  of  the  veins  are  intimately  united  with 
muscular  walls  of  the  uterus,  and  form,  when  divided,  opeu-mouth|j 
canals.     The  lymphatics,  starting  fi-om  the  spongy  tissues  of  the  lilj 
ing  mucous  membrane,  traverse  the  muscular  structures,  and  an 
gathered  up  by  abundant  plexuses,  which  are  distributed  especiaU 
over  the  fundus  and  sides  of  the  womb.    The  nerves  increase  in  len§ 
and  thickness,  and  grow  inward  toward  the  uterine  cavity.    Upon  tlw 
inner  surface  of  the  uterus  ganglia  may  bo  observed.*    The  ganglion 
cervicale,  which  measures  in  the  non-pregnant  condition  throe  fourths 
of  an  inch  in  length  and  one  half  an  inch  in  width,  is  now  an  infl 
and  a  half  in  breadth,  and  possesses  a  length  of  two  inches. 

These  textural  changes  are  accompanied  by  an  enormous  incr 
in  the  volume  of  the  uterus.     The  weight  of  the  latter  in  the  virg 
state  is  about  an  ounce,  while  toward  the  end  of  pregnancy  it  weig 
in  the  neighborhood  of  two  pounds.     The  increase  in  tiie  bulk  of  t!| 
uterus  is  progressive.     The  following  table,  by  Arthur  Farre.f  fu 
nishoa  approximate  measuremeuts  for  the  different  mouths  of  pr 
nancy : 

Length.  WlJtli. 

End  of  3<1  moDtli 4^5  inches,  4  inches. 

"      4th      "      BJ-6      "  5      " 

"     6th      "      G  -7      "  6J    " 

"      6tU      "      8-0      "  61    " 

"      7th      "      10      "  74    " 

"      8th      "      H      "  8      " 

"     9th      "      13      "  9      " 

According  to  Levret,  the  surface  of  the  virgin  uterus  measures  riij 
teen  square  inches,  while  that  of  the  pregnant  uterus  at  term  measru 
three  hundred  and  thirty-nine  square  inches. J    The  uterine  cavity! 
stated  by  Krause  to  be  enlarged  live  hundred  and  nineteen  times." 

The  enlargement  of  the  uterus  is  not  due,  in  the  beginning 
pregnancy  at  least,  to  the  pressure  of  the  expanding  ovum,  for 
same  changes  occur  during  the  first  four  months  in  cases  of  extr 
uterine  pregnancy.      In  the  latter  months,  however,  a  mechanic 


•  SrtE(!ELiirno.  "  Ilnndbuch  der  (Jolxirtahulfc,"  p.  6i). 
f  "  Crcloptedtn  of  Anatomy  mid  Physiology,"  article  "  Uterus  and  Its  Appcndogc^^ 

p.  04S. 

J  X'idt  Si^Asriisi,  "  nandbuch  dcr  0<>burt«hulfe,"  p.  77. 

•  Vidt  SriEuKLiiEiiu,  "  Ilnudbuch  dcr  Geburtshiilfc,"  p.  OJ. 
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telling  is  probable,  as  the  walls  become  thinned  and  conform  to 
the  size  of  the  ovum.  At  term,  the  walls  are  not  of  uniform  thickness, 
^bnt  vary  between  one  sixth  and  one  fourth  of  an  inch. 

In  advanced  pregnancy  three  muscular  layers  are  distinctly  marked, 
hey  consist  of — 1.  The  external  layer,  which  covers  the  uterus  like 
a  delicate  veil,  and  which  is  intimately  adherent  to  the  peritoiia»um  ; 
'i.  The  middle  layer,  which  makes  up  the  bulk  of  the  uterine  walls — 
it  consists  of  circular  fibers  sun-oundiug  the  vessels,  and  circular  and 
longitudinal  fibers,  which  interlace  with  one  another ;  3.  The  inner 
layer,  composed  mainly  of  circular  muscular  fibers,  which  form  con- 
centric rings  about  the  orifices  of  the  tubes  and  os  internum.*  The 
third,  like  the  first  layer,  is  feebly  developed.  The  existence  of  a  dis- 
tinct sphincter  muscle  at  the  os  internum  is  admitted  by  many  anat- 
omist*, ajid  questioned  by  others.  The  clinicjil  evidence  in  its  favor 
is  strong.  According  to  Kreitzer'a  investigations,  the  muscular  fibers 
around  the  os  internum  in  all  the  layers  have  a  more  or  less  transverse 
direction,  t 

With  the  growth  of  the  gravid  uterus,  the  peritoneal  coat  is  put 
upon  the  stretch,  and,  in  places,  a  thickening  of  the  serous  membrane 
takes  place  by  the  formation  of  new  tissue-elements.  At  the  same 
tini>?,  tiie  folds  of  the  broad  ligaments  gradually  separate,  so  that 
toward  the  end  of  pregnancy  the  ovaries  and  Fallopian  tubes  are  in 
close  contact  with  the  uterus. 

The  growth  of  the  uterus  is  confined  chiefly  to  the  body,  the  cervix 
participating  only  to  a  slight  extent.  In  the  early  months,  the  in- 
crease is  rather  in  the  antcro-posterior  and  lateral  diameters  than  in 
the  longitudinal  diameter.  As  a  consequence,  in  the  rule,  it  is  not 
until  the  fourth  month  that  the  fundus  can  be  felt  through  the  ab- 
dominal walls  above  the  symphysis  pubis.  In  these  earlier  months 
e  normal  anteflexion  of  the  uterus  is  increased  bj'  the  weight  of  the 
rpus  Jiteri.  In  the  fifth  month  the  uterus  fills  the  hypogastrium, 
and  in  the  ninth  month  reaches  the  epigastrium.  During  the  last 
two  weeks,  however,  the  uterus  sinks  somewhat  into  the  \)e\vie  cavity. 
At  the  same  time  the  fundus  of  the  uterus  sinks  downward  and  for- 
ward, so  as  to  stand  about  three  inches  beneath  the  lower  extremity 
of  the  sternum. 

In  the  upright  posture  the  uterus,  in  advanced  pregnancy,  rests 
on  the  anterior  abdominal  walls.  As,  in  the  intervals  of  contrac- 
tion, the  uterus  is  a  mere  sac  with  fluid  coutenta,  it  becomes  flattened 
from  front  to  rear,  and  the  width  increases  at  the  expense  of  the  dis- 

•  For  a  minaCe  lieacription  of  the  intiiratp  iirrsngcineDt  of  the  muscular  fibers  ia  the 
fcrcnt  layers  nt  the  ulenin,  ride  HiWi',  "  Reeheichca  Bur  les  dispositiotis  des  fibres 
miiM.'iileu.'ies  de  ruli<rus  d*Tellopee«  pur  la  groese^se,"  Paris,  1804. 

I  iCittiTzui,  "  Anat.  CiiterB.,  ijbrr  die  Musculatur  der  nicfat  Buhwaogeru  Or-barmut- 
l«r,"  "St.  Pctersb.  med.  7-t«chr,"  1871,  Heft  ii,  p.  U3. 
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tancc  from  the  fundus  to  the  sjrmphysis  pubis.  In  the  horizontal 
position,  in  which  tlie  uterus  rests  uiion  the  vertebriil  column,  its 
length  is,  ou  the  contniry,  increiised  and  its  width  diminislicd.  In 
the  upright  position,  the  intestines  occupy  the  space  posterior  to  the 
uterus.  In  the  dorstd  jiosition,  the  intestines  Ho  chiefly  upon  the 
sides,  but  partly  too  in  front  of  the  uterus. 

During  the  first  tlireo  months  of  pregnancy,  the  pyriform  sluipe 
of  the  uterus  is  preserved.  During  the  succeeding  tiiix-e  mouth>!,  ow- 
ing to  the  relative  increase  in  the  lateral  and  antoro-jjosterior  diameters, 
the  body  gradually  assumes  the  appearance  of  a  flattened  spheroid. 
After  the  sixth  month  the  longitudinal  diameti-r  again  jireixmdcrates. 

As  the  dilatation  of  the  uterus  takes  place  more  rapidly  in  its  up^tcr 
than  in  its  lower  segment,  the  cavity  of  the  organ  assumes,  under 
normal  conditions,  an  oval  shape,  with  the  narrow  end  pointing  down- 
ward, corresponding  to  the  ovoid  shape  of  the  foetus  in  head-presenta- 
tions. It  was  long  taught  and  believed  that  this  change  of  shape, 
occnrring  in  the  latter  months  of  pregnancy,  was  due  to  the  grndtiol 
unfolding  of  the  cervix  uteri  from  above  downward,  which  thus  con- 
tributed to  the  enlargement  of  the  uterine  cavity.  It  is,  however, 
probable  that,  with  rare  exceptions,  the  cervix  uteri  maintains  its  com- 
plete integrity  up  to  the  conimencenient  of  labor.  The  enlargement 
of  the  uterus,  necessitated  by  the  development  of  the  foetus,  results 
chiefly  from  the  growth  aud  distention  of  the  fundus  and  iiosterior 
uterine  wall.* 

Tiie  cervix  uteri  participates  in  the  hypertrophy  of  the  entire 
uterus.  Its  development,  however,  is  completed  by  the  fourth  month, 
and  is  the  result  not  so  much  of  increased  growth  or  new  formation 
of  tissue-elements  as  of  the  loosening  of  its  strncture  and  swelling 
from  serous  infiltration.  This  latter  is  the  consequence  of  a  hypera-miu 
of  the  cervix,  which  results  from  the  passive  relaxation  and  dilatation 
of  the  cervical  vessels.  It  occasions  a  physiological  softening  of  the 
tissues,  which  first  manifests  itself  in  those  portions  of  the  cervi 
where  the  least  resistance  is  encountered,  viz..  beneath  the  mnco 
membrane  beginning  at  the  os  externum,  extending  outward  through 
the  muscular  structures  of  the  vaginal  portion,  and  afterward  upward 
toward  the  os  internum. f  The  follicles  of  the  cervical  mvicous'meni- 
brane  furnish  a  thickened  secretion,  which  fills  the  cervical  canal,  and 
forms  what  is  known  as  the  "  mucous  plug."  Frequently  the  orifices 
of  the  follicles  become  occluded.  The  follicular  sacs  then  fill  with 
their  own  secretion,  and  project  from  the  mucous  surface  as  the  ovules 
of  Nabfjth.  Erosions  about  the  os  externum  are  rarely  absent  in  ad- 
vanced pregnancy. 

•  For  Uie  contrary  view,  mointained  by  BftDi]!,  t'lWc  note,  p.  28,  article  "  Lnlxir." 
f  LoTT,    "  Zur  Anatomic   und  Pbysiologie  d«a  Cervix  Uteri,"    Erlaogen,  18TS,  pp 
80,  86. 
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V^'ith  the  advance  of  preg^iancy  an  apparent  shortening  of  the  cer- 
vix takes  place,  at  first  confined  to  the  vjiginul  portion,  but  nftorwurd 
involving  the  entire  orgran.  The  earlier  explanation  of  this  phenomenon, 
and  one  which  atill  meets  with  very  general  nccei)tance,  aasunies  that, 
»fter  the  sixth  month,  a  gradual  unfolding  of  the  cervix  from  above 
Pdownward  takes  place,  which  contributes  to  the  enlargement  of  tho 
ut«rino  cavity.  In  this  manner  space  is  provided  in  correspondence 
with  llic  rapidly  increasing  growth  of  the  fo?tns.  The  strength  of 
this  doctrine  lay,  in  a  great  measure,  in  tho  seemingly  confirmatory 
evidence  affonlcd  by  digital  explorations. 

In  opposition  to  the  current  opinion,  Stoltz.  in  his  inaugural  thesis, 
published  in  1820,*  maintained  that  the  internal  os  remained  closed  np 
to  the  last  two  weeks  preceding  delivery,  wheu,  indeed,  under  the  in- 
Uuence  of  painless  contractions,  the  cffacemcnt  of  the  cervix,  described 
by  earlier  writers,  did  in  fact,  at  least  in  primiparw,  take  j)lace.  Stoltz 
explained  the  apparent  shortening  of  tho  cervix  as  the  result  of  a 
spindle-shaped  dilatation  of  the  cervical  ctmal,  causing  an  a]i))ri>\ima- 
tion  of  the  external  and  intenial  orifices.  In  1859  Duncauf  furnished 
corroborative  evidence  of  the  general  correctness  of  Stoltz's  view,  by 
means  of  two  dissections  of  nteri  derived  from  women  who  died  re- 
spectively in  the  seventh  and  eighth  months  of  pregnancy.  In  these 
cases  the  length  of  the  cervix  uteri  had  undergone  little  or  no  change 
etmsequent  upon  pregnancy.  Duncan,  however,  in  comiuon  with 
St<iliz,  wlmitted  tliat,  during  the  latter  days  of  gestation,  incipient 
uterine  contractions  of  a  painless  nature  may  lead  to  the  opening  of 
the  internal  os.  In  1863  he  showed  that  Stoltx's  discovery  had  been 
anticipated  l>y  Weitbrecht  in  17.50.J  In  1862  Professor  I.  E.  Taylor,* 
of  New  York,  stated,  what  is  without  doubt  tnie  in  the  majority  of 
cases,  that  the  cervix  remained  closed,  and  retained  its  entire  length  np 
to  the  very  beginning  of  active  labor.  In  evidence  he  offered  the  re- 
sults of  four  post-mortem  examinations  made  upon  women  dying  from 
accidcnt-al  causes  during  the  first  stage  of  labor.  |  In  1873  1  found  in 
the  dissecting-room  a  woman,  seven  months  pregnant,  who  had  died 
in  the  first  stage  of  labor,  but  after  dilatation  of  the  cervix  had  well 
advanced.  The  bag  of  waters,  in  the  form  of  a  cylindrical  sac  two 
inches  in  diameter,  protruded  into  the  vagina.  Both  the  cervical 
orifices  were  distinctly  defined  ;  the  cervix  was  equally  expanded 
throughout  its  entire  extent ;  and  the  head  rested  above  the  os  inter- 
num,    llie  cervix  clearly  formed  no  part  of  the  uterine  cavity,  but 


*  "Sur  l^s  dilT£ri>DUi  ^tau  >iii  L-oldc  I'lit^rtits  maU  prinvipalcmrntsiir  le<  duingcmcnt* 
que  la  scjtMion  et  I'liccoucliement  liii  (nnt  ipronver,"  !<tra»lwnrg,  1826. 

f  "  l(n  lljc  Ortix  ftori  in  Prrpnaney,"  "  Edinburgh  Med.  .lour.,"  vol.  iv,  1859,  p.  Ili. 

X  rWr  "Edinburgh  Med.  Jour.."  8i'Vilembcr.  ISflS. 

•TiTLOn.  "On  the  Corvlx  titeri,"  "Am.  Med.  TiraoB,"  June  21,  18(12. 

I  Vide  likewise  cane  of  Anjpu  McDonuld,  in  "  Edinburgh  Med.  Jour.,"  April,  1871 
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served  merely  as  a  coimnnnicating  passage  between  the  Qtcms  and 
vagina.  Dr.  Taylor  lias  made  some  very  interesting  observations  upon 
the  action  of  the  cervix  during  labor,  using  for  the  purpose  a  Lu^ 


Fio.  TO. — Appearance  of  vaginal  portion  in  primipora ;  and  of  ninth  montli.    (Taylor.) 

(three  to  three  and  a  half  inch)  cylindrical  speculum,  by  means  of 
which  the  entire  process  can  be  freely  witnessed.  In  mullij>arou3  women 
he  has  seen  the  head  descend  during  a  pain  so  as  to  produce  complete 
obliteration  of  the  cer\n.v,  and  then  recede,  leaving  the  latter  with  the 
same  appciranccs  as  existed  previous  to  labor.* 

While  the  non-shortening  of  the  cervix  has  been  fairly  demon- 
strated, it  is  not  so  clear  that  the  os  internum  remains  closed  in  all 
cases  up  to  the  beginning  of  labor.  Certainly  there  are  rare  excep- 
tions to  the  rule.  Litzmanu  f  reported  a  case  in  which  the  mem- 
branes were  found,  'at  the  time  of  labor,  attached  to  the  cervical  wall 
around  the  jK-ripliery  of  the  os  externnm.  In  a  few  instances  I  have 
had  an  opjwrfunity,  during  the  last  period  of  pregnancy,  to  deter- 
mine by  touch  the  dilatation  of  the  os  internum.  The  cervix,  how- 
ever, did  not  expand  in  such  a  way  as  to  become  continuous  with  the 
uterine  cavity,  but  remained  distinct  and  apart,  presening  itjj  inde- 
pendent existence.  How  far  such  a  dilatation  is  due  to  painless  Iab<)r 
it  is  impossible  to  say.     JlUUer  J  regards  it  rather  as  the  result  of  the 

•  "Med.  Record,"  October  18,  1877. 

f  "  Das  Vcrhalten  des  Cervix  Uteri  in  dor  Scbwangerschaft,''  "Arch.  f.  Gynock.,"  Bd. 

I,  p.  lao. 

i  "  rntcrsuchungen  iiber  die  Vcrkiii-ziing  der  Vat;inalp<irtioi>  in  don  Ictztcn  Monairn 
dcr  Orarlditat  " :  trcanzoni'a  "  Beilrilfjc,"  Bd.  t,  H.  2,  I8S0,  pp.  801!  H  »tij.     Miillcr  diiea  i 
not,  bowerer,  exclude  the  possible  aclioo  of  uterine  contractioni. 
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presBure  of  the  head  upon  the  softened  cervix.  I  had  once  occasion 
to  examine  a  multipara  toward  the  end  of  gestation,  to  determine  the 
question  aa  to  the  safety  of  her  making  a  railroad  jouraey  to  a  neigh- 
Ijoring  city.  I  found  the  head  low,  the  cervix  soft,  and  the  os  inter- 
num clearly  dilated  to  the  size  of  a  dollar.  Two  weeks  later  I  was 
called  to  see  her  in  the  early  stage  of  labor,  and  found,  under  the 
influence  of  the  uterine  contractions,  the  canal  of  the  cervix  had 
again  closoil. 

The  ajtparcnt  shortening  of  the  cervix  is  unquestionably  due  in 
j»art  to  the  swelling,  incident  to  pregnancy,  of  the  vaginal  mucou.s 
membrane,  and  of  the  vascular,  loose-nioshed  tissues  sivrroundiug  the 
cervix  at  the  vaginal  junction.  But,  in  addition,  a  noticeable  differ- 
ence may  be  observed  between  cases  in  which  the  head  occupies  the  pel- 
vis and  those  in  which  it  rests  ujion  an  iliac  fossa.  In  the  latter  the 
cervix  is  found,  both  by  the  speculum  and  by  the  touch,  to  have  pre- 


Fla.  n, — AppcaraDce  of  raginal  portion  in  muJtipara ;  nintii  nunith,    (Taylor,) 

served  ita  entire  length.  In  the  former,  on  the  contrary,  the  anterior 
lip  is  often  obliterated,  while  the  length  of  the  canal  and  the  posterior 
cervical  wall  remain  unchanged. 

In  explanation  of  this  phenomenon,  it  is  to  be  borne  in  mind  that 
in  the  ujiright  position  the  uterus  forms  with  the  horizon  an  angle  of 
thirty-five  degrees.  The  weight  of  the  ovum,  resting  nyton  the  iu- 
cliued  plane  of  the  uterus,  increases  the  convexity  of  the  anterior  wall, 
and  the  head  of  the  ftetus,  when  it  enters  the  pelvic  cavity,  does  not 
fall  directly  upon  the  os  internum,  but  somewhat  in  front,  producing. 
in  accordance  with  the  laws  of  gravity,  a  bulging  of  the  anterior  lower 
segment.     Upon  vaginal  examination  the  head  is  felt,  therefore,  low 
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down,  and  covered  by  the  uterine  walla,  while  the  oenrix  is  directed 
backward,  not  always  in  the  median  line,  and  is  often  reached  with 
difficulty,  because  the  finger,  in  passing  to  it,  has  first  to  make  the 
circuit  of  the  child's  head.  The  bulging,  produced  by  the  Inttcr, 
effaces  the  angle  between  the  anterior  lip  and  the  vaginal  wall,  while 


Pto.  72. — Utcnis  from  a  multipara  wln>  Jieil  in  the  la.-'t  month  nf  preffnnncy,  showlo?  cervix 
ol'uonnal  lifii)(tu  with  inLiiibmDi.'s  ndlierunt  to  the  <>»  internum. 

the  posterior  lip  remains  unchanged.  The  canal  of  the  cervi.x  asaumea 
a  nearly  vertical  direction,  and  when  examined  with  care,  with  due 
regard  to  the  pliysiological  softening  of  its  tissues,  is  found  to  have 
preserved  its  normal  length.  By  pushing  the  head  away  from  the  cer- 
vix, or  by  placing  the  patient  in  the  knee-elbow  position,  so  as  to  allow 
the  head  to  recede,  the  anterior  lip  resumes  its  normal  dimensions.* 

•  P.  MtrtLKR,  op.  eit.,  p.  844. 

LoTT,  "  Vcrh.iJten  dcs  Cervix  Vtcri  wiJhrpml  tier  .''chwanjiersi-haft,"  p.  7t. 

I.  E.  Taylor,  "  Xon-sliorti'nms;  of  tlic  Ceirix  Juriii!:  Gcstalinu,"  "  Mod.  P.ccorJ,"  Octo- 
ber 13,  1877,  p.  Olii,  with  vcrhal  Ptatcmcnt  of  the  author  coDcemiDg  the  results  of  hi* 
cxaininalioas  of  pregnant  womeD  in  the  gcnu-pvvtoiol  position. 
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Band]  ("  Ueber  das  Yerlioltca  de»  Utcrns  nnd  Cervis  io  der  Schwangersdiurt 
iind  wulireml  der  Geburt,"  1K76)  hiis  souglit  to  prove  tbat,  whereas,  in  point  of 
fact  a  piirtiun  of  itio  cervix  rtiuinius  closed  to  the  end  of  pregnancy,  a  purtioo  of 
the  some  dues,  ut  Koedorer  taught,  contribute  to  the  formation  of  tlie  utorlno 
cavity. 

In  presenting  his  views  to  the  Natnrforscher-Verwmmlung,  at  Ilambury, 
in  I87U,  Bundl  8tat«d  tliut,  upou  exaiuiimtion  of  the  familiar  liraune  section, 
made  upon  the  cadaver  of  n  parturient  woman,  he  was  struck  with  the  impo&ii- 
hllitj-  lliiit  the  ccrvii  therein  depicted,  meoiiiiriDg  eleven  centimetres  in  front  nnil 
ten  centimetres  posteriorly,  could  W  the  short  narrow  canal,  iVuui  two  to  four 
centimetres  long,  observed  liy  Mailer  toward  the  end  of  gestation.  A«  a  rule, 
liowever,  in  case  of  the  deep  position  of  the  ovum,  or  fcetal  head,  above  the  con- 
etriction  designated  liy  Mailer  as  the  os  internum,  may  be  felt  a  second  and  much 
larger  ring,  wliiuh  his  xuhsequent  investigations  showed  was  the  os  internum 
proper.  1  he  lower  constriction  ho  t-crmed,  therefore,  the  spurious  os  internum, 
or  the  ring  of  MftJler.  Dwing  to  the  fact  that  the  walls  of  the  canal  between  the 
npj>er  and  lower  rings  are  much  thinner  than  those  of  the  uterine  body,  a  well- 
dedned  ridge  is  felt,  which  has  since  been  termed  the  ring  of  Bandl. 

At  lii-st  IJandl  «u|)pii»ed  that  the  new  ccrvieo- uterine  canal  was  covered  by 
decidaa,  the  muoona  membrane  proper  having  been  crowded  downward  by  the 
pressure  of  the  ovum.  In  this  way,  by  the  formation  of  overlapping  folds,  the 
ring  of  Muller  is  approximated  to  the  os  externum,  and  the  apparent  shortening 
of  the  cervix  is  accumpllshed.  At  the  aame  time,  by  the  continued  growth,  and, 
by  what  he  termed  the  vital  action  of  the  parts,  a  "  ne  w  cervix  "  was  formed  above 
the  remains  of  the  old  canal,  dcriviKl  chiefly  by  a  sort  of  wigratory  movement 
from  the  muscular  structure  of  the  original  cervix.  The  decid'ia,  meantime, 
noable  to  follow  the  expansion  of  the  outer  layers,  was  torn  in  many  places, 
forming  spattered  islet*,  between  which  the  chorion  came  into  immediate  con- 
tact with  the  muscular  walls. 

In  8cptoiiibor,  18T7,  at  a  meeting  of  the  German  (^niecolngists  at  Munich, 
BaudI  abandoned  hi*  theory  of  a  new  cervix  formed  by  a  movement  upward  of 
muscular  filers  and  the  crowding  down  of  the  cervical  raucous  membrane,  and 
taught  in  its  place  that,  in  primiparffi,  a  portion  of  the  cervix  really  expands  to 
contribute  to  the  uterine  cavity.  In  the  earlier  months,  be  stated,  the  mucous 
membrane  of  this  portion  retains  its  cervical  characteristics,  but  in  the  latter  pan 
of  gesljition  it  is  converted  into  a  kind  of  decidna.  The  flattened,  expanded  por- 
tion in  multiparn?,  he  acknowledged,  was  often  extremely  small.  This,  at  tirsf, 
he  attributed  t<^i  morbid  conditions,  such  os  slight  inflammations,  or  defective 
involution,  which  interfered  with  the  rolling  out  of  the  upper  portion  of  the 
canal.  In  \h~9,  beforo  the  Natur.-Versammhing  at  Bailen-Bndeii,  he  explains 
finally  that,  in  first  labors,  the  mucous  membrane  of  the  dilated  portion  of  the 
corvix  becomes  torn  and  stripjicd  off.  Subsequently  a  new  membrane  is  formed 
upon  the  denuded  surface  which  is  not  distinguishable  from  that  of  the  uterine 
Lbody,  and  upon  which,  in  future  pretTiaiieics,  the  decidual  formation  may  be 
^trace<l  to  the  persistent  portion  of  the  canal.  The  os  internum,  according  to 
this  view,  is  not  marked  by  the  cerN-ical  mucous  menibr.ioe,  but  is  situated  iu  the 
mnwnlar  walls  and  (unally  corre»ponds  to  the  point  at  which  the  peritonR'um 
leaves  the  utcnis. 

KOatner  ( ••  BeiirAg.  rur  Anatomic  der  Cervix  THcri,"  "  Arch.  f.  (;\  naek.,"  voL 
xii,  p.  883)  and  Marihand  ("  Noob  Einmal  das  Verhnlten  der  Cervix  Dteri  in  der 


u 


•PnrSIOLOGY   OF  PKEGNANCT. 


Schwangerschaft,"  "  Arch.  f.  GynaeV.,"  vol.  xv,  p.  169)  olaimed  in  eertoin  eases 
to  have  foand  the  plicie  palratiUo  and  cylindrical  epithelial  cells  at  the  di8tiinci> 
of  from  two  to  two  and  a  half  centimetres  from  the  internal  os,  showing  that  a 
tannel-sbaped  expansion  of  the  upper  portion  of  the  cervix  dues  lake  place 
during  pregnancy. 

Kesulta  directly  opposed  to  the  foregoing  were,  however,  obtained  by  Lcd- 
pold,  McDonald,  Mollcr,  Singer,  and  myself.  In  three  autopsies  made  oj>on 
women  who  had  died  in  the  last  month  of  pregnancy — one  primipam  and  two 
mnltiparro — the  same  conditions  prevailed  in  all,  viz. :  the  cervix  exceeded  foor 
centimetres  in  length  and  was  increased  in  thicknessi,  the  mncoas  plug  termi- 
nated at  the  upper  orifice,  the  membranes  adhered  closely  to  the  lower  segment 
and  to  the  borders  of  the  internal  orifice,  and  the  most  careful  examinatloa 
failed  to  reveal  the  slightest  trace  of  a  second  ring.  That  the  cervix  maintains 
its  independence  to  the  beginning  of  labor  is,  therefore,  true  in  many  instances. 
That  there  are  no  exceptions  it  would  be  hazardous  to  maintain,  in  the  face  of 
the  positive  testimony  of  both  Uandl  and  Marchund.  Meantime,  it  seems  desira- 
ble to  abandon  the  terms  "  ring  of  Mailer  "  and  "  ring  of  Bandl,"  and  to  employ 
once  more  the  term  os  internum  for  the  upper  limit  of  the  cervical  canal.  Clear- 
ly demonstrated  instances  of  the  partial  funnel-shaped  expansion  of  the  cervix 
ocourring  independently  of  mnscnlar  contractions,  if,  in  future,  they  c»n  Iw 
shown  to  be  other  than  rare  phenomena,  it  will  be  best  to  indicate  by  siiecific 
mention  of  the  fact. 

In  the  vagina  changes  take  place  corresponding  to  those  in  the 
iiteras,  thougli,  of  course,  less  in  degree.  The  smooth  muscnlar  fibers 
hypertrophy ;  the  vessels  of  the  venous  plexus  increase  in  size  and  im- 
part a  blue  color  to  the  vaginal  walls  ;  the  mucous  membrane  becomes 
thickened,  and  furnishes  a  more  abundant  secretion.  The  mucou* 
membrane  likewise  increases  in  length,  so  that,  in  spite  of  the  fact  that 
it  is  lifted  upward  by  the  elevation  of  the  uterus,  the  anterior  vaginal 
wall  not  unfrequently  protrudes  from  the  vulva.  The  papilla?  swell 
and  impart  a  granular  feel  to  the  finger. 

The  vulva  becomes  turgescent,  the  labia  gape  apart,  to  the  mncons 
surface  the  enlargement  of  the  veins  and  venous  plexuses  gives  a  dusky 
hue,  and  the  follicles  secrete  abundantly. 

The  connective  tissue  betweeu  the  layers  of  the  broatl  ligaments 
and  around  the  uterus  becomes  succulent  from  serous  infiltration. 
The  lymphatics,  which  convey  away  the  waste  engendere<l  by  the  rapid 
tissue-changes  in  the  pelvic  organs,  enlarge  in  conformity  with  the 
increased  labor  thrown  upon  them.  The  hips  broaden  from  the  de- 
posit of  fat  in  the  subcutaneous  tissue  of  the  entire  pelvic  region. 

With  the  growth  of  the  uterus  the  abdominal  walls  are  put  upon 
the  stretch,  and,  in  well-nourished  individuals,  are  increased  in  thick- 
ness, by  the  more  abundant  formation  of  adipose  tissue.  By  the  fifth 
month  the  navel  begins  to  diminish  in  depth,  and  about  the  seventh 
month  becomes  level  with  the  skin.  During  the  last  two  months  the 
navel  ofUMi  is  everted  by  the  pressure  of  the  uterine  tumor,  and  forms 
&  rounded  elevation.     Another  consequence  of  the  stretching  of  tho 
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abdominal  walls  is  the  formation  of  reddish,  blnish,  and  at  times  of 
white  glistening  streaks  (striae),  which  do  not  disappeaivafter  delivery, 
thongh  they  lose  their  coloring.  They  rarely  fail  in  the  last  third  of 
pregnancy.    They  are  found  most  abnndant  npon  the  lower  half  of 


Fio.  78. — Diagram  represenUng  changes  in  the  cervix  resulting  from  pressnro  ol  child's  head 

on  unterior  wall.    ^Lott.) 

the  abdomen,  especially  npon  the  sides,  where  they  form  onrred,  sinu- 
ous lines.  They  are  due  to  an  atrophic  condition  of  all  the  skin-lay- 
ers,  to  partial  obliteration  of  the  lymph-spaces,  and  to  a  condensation 
of  the  connective-tissue  elements,  which,  in  place  of  forming  rhomboid 
meshes,  run  parallel  to  one  another.*  Striae  are  produced  likewise  in 
pathological  distentions  of  the  abdomen,  and  are  not  peculiar  to  preg- 
nancy. Similar  streaks  form  upon  the  nates  and  upon  the  anterior 
and  posterior  surfaces  of  the  thighs.     They  may  occur,  too,  independ- 

•  BcBCT,  "The  Cicatricea  of  Pregnancy,"  "Trans,  of  the  Am.  Qynsec  Soc.,"  to),  ir,  p 
141. 
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ont  of  pregnancy,  as  in  the  rapid  development  of  the  hips  at  pubertj. 
Painfull  seusattons  at  the  costal  iusertious  of  the  abdominal  maples 
are  often  experienced  during  pregnancy.  They  occur  more  commonly 
in  multiparae,  and,  owing  to  the  preponderance  of  the  right  lateral 
position  of  the  uterus,  with  greater  frequency  upon  the  right  side. 
Sometimes  the  recti  muscles  are  separated  from  one  another.  Thi*  u 
specially  liable  to  take  place  in  contracted  pelves,  and  in  women  of 
small  stature,  in  whom,  on  account  of  the  insufScient  longitudinal 
diameter  of  liie  abdominal  cavity,  the  uterus  is  forced  to  make  for 
itself  tiie  space  requisite  for  its  development  to  term  at  the  expense  of 
the  abdominal  walls. 

The  mammary  glands,  previous  to  gestation,  are  firm  and  nearly 
hemispherical.  During  pregnancy  the  breasts  increase  in  volume,  and 
present  characteristic  changes  in  structure  and  consistence.  These 
changes  are  due  to  a  swelling  of  the  connective  tissue  of  the  organ, 
the  development  of  glandular  acini  along  the  course  of  the  lactiferous 
dact^,  and  the  increased  deposition  of  fat  between  tlu)  lobes.  The 
enlargement  of  the  breast  often  begins  in  the  second  month,  and  be- 
comes noticeable  between  the  fourth  and  tifth  months  of  gestatiun. 
With  the  develojiment  of  the  glandular  structure  the  breasts  posses  a 
knotty,  uneven  feel,  more  marked  at  first  about  the  periphery  of  the 
organ,  and  thence  proceeding  gradually  toward  the  nipple.  The  veins 
enlarge,  and  form  a  tracery  beneath  tlie  skin.  Early  in  pregnancy, 
fullness  of  the  breasts,  and  pains,  shooting  toward  the  axilla,  arc  often 
experienced.  As  the  breasts  increase  in  size,  the  cutis  yields  in  many 
women  about  the  periphery,  where  the  tension  is  greatest,  whereby 
bluish,  white,  or  reddish  lines,  like  those  remarked  npon  the  abdomen 
and  I  highs,  make  their  appearance. 

The  nipple  becomes  elongated,  is  more  sensitive,  and  enters  readily 
into  an  erectile  condition.     Changes  in  the  areola  are  justly  ill 

as  among  the  most  important  evidences  of  the  existence  of  pi  y.  | 

Oft<.>n  US  early  as  the  second  month  the  areola  has  a  soft,  cedematotu 
feel,  and  is  raised  above  the  level  of  the  surrounding  skin.  The  seba- 
ceous follicles,  ten  to  twenty  in  number,  enlarge,  and  bedew  the  sur- 
face with  moisture.  By  the  middle  of  pregnancy  a  circle,  due  tn  jiig- 
mentary  deiKJsit,  is  formed  around  the  nipple,  the  coloration  of  which 
depends  in  part,  though  not  altogether,  upon  the  complexion  of  the 
individual,  being  usuidly  more  intense  in  brunettes  than  in  women 
with  fair  hiiir  and  delicate  skins.  In  the  negress  the  areola  is  jot- 
black,  while  in  the  albino  it  is  of  a  delicate  rose-color  (Montgomery). 
The  diameter  of  the  pigmented  circle  averages  from  an  inch  to  an  inch 
and  a  half,  though  it  sometimes  greatly  exceeds  the  figures  mentioned. 
In  the  latter  ))art  of  pregnancy  there  often  forms  around  the  outer  jwirt 
of  the  areola  a  so-called  secondary  areola,  consisting  of  scattered  round 
spots,  presenting  the  appeurance  as  though,  to  use  the  language  of 
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Montgomery,  the  color  had  been  discharged  by  a  shower  of  drop& 
This  peculiarity  is  due,  for  the  most  part,  to  the  presence  of  enlarged, 
uon-pigmcutcd  sebaceous  follicles. 

The  pressure  of  the  gravid  uterus  gives  rise  to  functional  disturb- 
ances in  the  neighboring  organs  of  the  pelvic  cavity.  'Ilie  capacity 
of  the  bladder  is  diminished,  and,  as  a  consequence,  iucreuiscd  fre- 
quency of  urination  results.  In  sonae  women,  when  the  bladder  is 
moderately  full,  the  mere  act  of  coughing  or  sneezing,  or  the  upright 
posture,  produces  involuntary  discharges  of  water.  Constipation  is 
common,  due  not  bo  much,  however,  to  mechanical  obstruction  as  to 
diminished  intestinal  action.  In  the  latter  months  of  pregnancy, 
pressure  on  the  sticral  nerves  gives  rise  at  times  to  numbness  of  the 
extremities,  neuralgic  jiains,  cramps,  and  hindered  locomotion.  (Ede- 
ma of  the  lower  half  of  the  body  and  varicose  dilatation  of  the  veins 
of  the  legs,  the  rectum,  and  vnlva,  are  referable  partly  to  pressure  and 
partly  to  the  increased  vascular  fullness  of  the  pelvic  vessels  induced 
by  pregnancy. 

Changes  effected  in  the  Estire  Oroanism. 

Corresponding  to  the  enormous  development  of  the  vascular  ap- 
paratus in  the  gravid  uterus,  there  is  an  increase  in  the  total  (juantity 
of  blood  in  the  circulation.*  Thus  a  sort  of  plethora  is  formed,  which, 
however,  is  serous  in  character.  The  red  blood  corpuscles,  the  albu- 
men, the  iron,  and  the  salts  of  the  blood  are  diminished,  while  the 
white  blood  corpuscles,  the  fibrine,  and,  above  all,  the  water  of  the 
blood,  are  increased.  These  changes  arc  explained,  in  part  at  least,  by 
the  demands  made  U]X)n  the  maternal  system  by  the  growiiig  fnetns. 
With  increased  waste  in  the  organism,  as  evidenced  by  an  augmenta- 
tion in  the  carbonic  acid  and  urea  eliminated,  there  is  usually  dimin- 
ished capacity  to  take  and  assimilat43  food.  How  far  these  causes  are 
operative  in  producing  the  above-mentioned  conditions  is  shown  by  the 
slight  degree  of  hydnemia,  or  the  entire  absence  of  blood  impoverish- 
ment, in  women  who  possess  during  pregnancy  good  appetites  and 
excellent  digestions,  and  wlio,  at  the  same  time,  are  able  to  procure  an 
abundance  of  nutritions  food.f 

As  a  necessary  corollary  to  the  increase  of  the  total  blood-supply 
in  pregnant  women,  the  maintenance  of  the  circulation  would  require 
either  greater  frequency  in  the  contractions  of  the  heart,  or  that  the 


•  This  tasertion,  which  is  simply  the  formal  statement  of  a  physiological  neeearity, 
bu  been  espcrimcnially  proved  to  be  correct  in  bitches  by  Spiegelberg  and  Gscbcidlin. 
Vide  "  CntcrtuchuDgea  ubcr  die  Blutmengc  trachtigcr  Hilndc,"  "  Arch.  f.  Oynack.,"  Bd. 
It,  p.  112. 

t  Kassk,  "  Da«  Blut  dcr  Schwangeren,"  "  Arch.  f.  Gynack.,"  Bd.  i,  p.  881.    Vide  iM^ 
for  new  experiments  relative  to  the  dimiDation  in  the  salts  and  iron  (luematin)  of  the 
blood,  and  (or  facts  relative  to  iDcrca.scd  destructive  assimilation. 
1 
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entire  quantity  of  blood  entering  the  ventricles  daring  the  diastole 
should  be  increased.  Now,  it  is  known  that  the  frequency  of  the  pulsa- 
tions of  the  heart  remains  unchanged.  For  the  alternate  contingency, 
however,  the  dilatation  of  the  cavities  becomes  a  necessity.  For  the 
same  reason  the  arterial  tension  is  increased,  imparting  a  fullness  to 
the  pulse,  which  was  formerly  regarded  as  an  indication  for  yencseo- 
tion.  The  interposition  of  the  enlarged  and  multiplied  vascular  chan- 
nels  in  the  pelvic  organs  increases  the  labor  thrown  upon  the  heart,  in 
response  to  which  an  eccentric  hypertrophy  of  the  left  ventricle  takes 
place.* 

Pregnancy  increases  the  size  of  the  thyroid  gland.  In  districts 
where  goitre  is  endemic,  and  in  women  in  whom  a  predisposition  al- 
ready exists,  pregnancy  may  produce  a  temporary  form  of  the  disease, 
or  furnisli  the  starting-point  of  the  permanent  affection,  f 

In  rather  more  than  half  the  cases  of  pregnancy,  thin  bone>liko 
lamellfB,  consisting  chiefly  of  phosphate  and  carbonate  of  lime,  mcafi- 
uring  from  one  sixth  to  one  half  a  line  in  thickness,  are  found  deposited 
upon  the  inner  surface  of  the  skull.  These  plates  have  been  termed 
osteophytes  by  Rokitansky.  They  occur  after  the  third  month,  and 
are  found  chiefly  upon  the  frontal  and  paiictal  bones,  especially  along 
the  coui'se  of  the  sulcus  falciformis  and  the  arleria  menini/ea  media.  I 

We  have  already  noticed  the  increase  in  the  carbonic  acid  discharged 
by  the  lungs  during  pregnancy.  Audrul  and  OavaiTet  found  the  mean 
consumption  of  carbon  hourly  in  pregnant  women  equaled  8  grammes 
instead  of  C'4  grammes,  as  in  menstruating  women.  The  thorax  is 
increased  in  breadth  and  diminished  in  depth,  a  condition  which 
becomes  reversed  after  delivery.  There  is  usnuUy,  toward  the  end  at 
least,  a  diminution  in  the  vital  capacity  of  the  lungs."  Subjectively, 
there  is  often  experienced,  especially  in  primiparw,  a  sense  of  oppressed 
respiration  during  the  latter  months  of  ])regnancy.  This  feeling  is 
relieved,  however,  to  a  considerable  extent,  when  the  uterus,  in  the 
last  two  to  three  weeks  of  pregnancy,  sinks  downward  and  forward. 


*  For  the  rciiults  of  Lurcher  and  other  French  inrcstigiitors  upon  tbia  point,  vidt 
Juulin,  "  Trait*  complet  d'sccouchcmcnt,"  p.  3S8. 

f  L.  Tait,  "  Enlargement  of  the  Thyroid  Body,"  "  Obstct.  Jour,  of  Qr.  Brit,  and  Ire.," 
June,  1876. 

X  FiiRSTER,  "Handbueh  dcr  patbolog.  Anat.,"  Bd.  ii,  p.  945.  These  osteoph.TtM  »r* 
not  peculiar  tc  pregnancr  ;  they  likewise  occur  commonly  in  consumptives.  "  Nourcaa 
Diet,  do  Chir.  ct  de  Hid.,"  t.  XTii,  Art.  "  Grosscssc.'' 

"  Dohrn  found  that  in  sixty  per  cent  there  was  n  marked  diminution  in  the  vital  ca- 
pacity of  the  lungs  of  women  in  the  latter  part  of  pregnancy,  as  compared  with  that  of 
the  same  women  tested  twelve  to  fourteen  days  after  delivery.  "  '/ait  Kenntnus  de* 
Einflasses  von  .Sohwan^erschaft  und  Wochenbctt  auf  die  vitale  CapacitSt  dcr  Lungcn," 
"  Monatsschr.  f.  Gcburtsk.,"  Bd.  xxviii,  1866,  p.  457.  Earlier  observations,  not  entirely 
in  accord  with  those  of  Dohrn,  were  made  by  Fabius  and  Wintrich.  VUe  SriMKLBiai^ 
"  Lchrbuch  dcr  GeburlshiUfe,"  1877,  p.  68, 


CIUNOES  IN  THE   MATERXAL  ORGANISM  BY  PREGNANCY. 


99 


• 


Very  few  pregnant  women  escape  altogether  troubles  of  digestion  ; 
of  these  tho  most  common  are  nausea  and  Tomiting,  due  to  spasmodic 
contractions  of  the  stomach  and  diaphragm.  The  nausea  and  vomit- 
ing usually  occur  on  waking  in  tho  morning,  i.  c,  with  an  empty 
stomach,  more  rarely  after  meals.  In  a  few  cases,  these  gastric  dis- 
turbances t<ike  place  only  three  or  four  times  in  the  l)eginning  of 
pregnancy,  upon  the  first  suppression  of  the  menses.  Usually,  how- 
ever, they  recur  daily  during  the  first  three  months,  and  then  gradu- 
ally disappear.  In  the  early  i)eriod  of  pregnancy,  the  apjietito  is,  as 
a  mle,  capricious,  like  that  of  cblorotic  women.  Some  ore  said  to 
crave  unusual  and  even  disgusting  articles  of  food  (longings).  An 
increased  secretion  of  the  salivar}'  glands  is  often  a  noticeable  symptom. 
The  bowels  are  more  commonly  constipated.  In  a  few,  however,  diar- 
rhoea takes  place,  often  aljout  the  time  of  the  month  when  the  woman 
would,  if  not  pregnant,  have  her  menstrual  flow. 

It  ia  not  surprising  tliat  in  the  first  three  months  of  pregnancy 
many  women  lose  their  flesh  and  color,  have  dark  circles  about  their 
eyes,  and  wear  a  drawn,  haggard  look  ;  but  after  the  third  month,  or 
later,  aftf'r  fetal  movements  have  been  felt,  the  appetite  returns,  the 
digestion  becomes  more  active,  the  nutrition  is  improved,  and  an  in- 
crease of  weight  in  normal  cases  takes  place,  which  can  not  be  accounted 
for  simply  by  the  growth  of  the  ovum.  According  to  Gassner'a  esti- 
mates, tlic  average  gain  in  the  eight  mouths  amounts  to  five  and  a 
half  pounds,  in  the  ninth  month  to  three  and  a  half  pounds,  and  in 
the  tenth  month  to  about  three  and  a  quarter  pounds.  The  total 
increase  he  found  not  far  from  one  thirteenth  of  the  entire  weight  of 
the  body.* 

We  have  already  noticed  the  pigmentation  of  the  areola  in  sjieaking 
of  the  changes  produced  in  the  breasts  of  pregnancy.  The  forehead 
likewise  at  times  becomes  covered  with  dirty-looking  brownish  patches, 
which  may  extend  over  the  entire  face,  especially  over  the  eyelids,  the 
root  of  the  nose,  and  the  upper  lip.  These  spots,  with  the  disfigure- 
ment they  occasion,  rarely  remain  permanent,  but,  as  a  nile,  disap- 
pear shortly  after  confinement.  Similar  discolorations  are  often  ob- 
Bcrvcd  about  the  external  organs  of  generation,  upon  the  abdomen, 
and,  with  considerable  constancy,  along  the  linca  alba  and  around  the 
umbilicus. 

Owing  to  the  increased  art<?ri8l  tension,  the  urine  is  more  abundant 
and  watery.  Albumen  in  the  urine  is  not  an  infrequent  occurrence, 
dne.  probably,  in  the  milder  cases,  to  transitory  catarrhal  affections 
of  the  bladder,  f 

The  nervous  system  becomes  more  impressionable.     The  whole 

•  "  MooBleechr.  f.  Gchnrtsk.,"  Bd.  xit,  p.  1. 

♦  KitTCXBAcn,  "  Cfbcr  Albuminuric  ttnd  Erkrankungen  dcr  Barnorgsnc  Id  der  Fort- 
pflaofiuigfpcriode,"  "  Arch.  f.  Gyoock.,"  Bd.  iii,  p.  1. 
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character  frequently  undergoes  a  change.  The  most  amiable  of  women 
are  liable  to  become  fretful,  peevish,  and  unreasonable.  The  spirits 
are  often  depressed,  especially  in  the  earlier  months,  when  the  general 
nutrition  is  most  impaired.  The  melancholia  in  women  already  pre- 
disposed to  insanity  may  terminate  in  mauia.  The  memory  is  gen- 
erally weakened,  especially  in  women  who  have  borne  a  number  of 
children  in  rapid  succession.  On  the  other  liand,  nervous  women 
sometimes  lose  their  nervousness,  and,  e.xoeptioually,  there  are  individ- 
uals who  experience  during  pregnancy  a  peculiar  sense  of  well-being. 
Neuralgic  affections  are  common  (face-ache,  toothache,  etc.)  ;  local 
anJESthesia  and  pjiresis  occur  at  times  ;  the  senses  are  often  disordered 
(nyctalopia,  amaurosis,  amblyopia,  deafness,  perversions  of  taste  and 
Bmell)  ;  pruritus  is  sometimes  troublesome ;  and,  finally,  pregnant 
women  ai-e  subject  to  attacks  of  dizziness  and  syncope. 


CHAPTER  V. 
THE  pjAGXosis  or  msoxANcr. 

Signs  of  pregnancy. — Suppression  of  inenaes. — Nausea. — Polivation. — Breasts. — IncreaM 
of  alxloincn. — Changes  of  tlie  09  and  ccrvu. — Quickening. — BallotienieiiC. — Fetal 
heart-beat. — Uterine  bruit. — Funic  souffle. — Interrogation  of  the  patient. — Method* 
of  physical  examination. — Inspection  of  abdomen. — Piilpation. — Auscultation. — The 
TBginal  touch. — Distinction  between  first  and  subsequent  prepuanoics. — Dia^osis  of 
death  of  foitus. — Duration  of  pregnancy. — Prediction  of  day  of  confinement  from 
data  of  last  menatruation. — Date  of  quickening. — Size  of  uterus. 

A  THOBOL'OH  familiarity  with  all  the  signs  which  lead  us  to  the 
recognition  of  pregnancy  is  an  essential  part  of  the  outfit  of  every 
practicing  physician.  The  reasons  for  this  are  obvious.  Mistakes  as 
to  the  diagnosis  of  the  pregnant  state  can  never  be  covered  up.  They 
therefore  inevitably  subject  tho  author  of  them  to  criticism  and  ridi- 
cule. But,  apart  from  pereonal  considerations,  it  is  to  be  remembered 
that,  in  the  practice  of  both  medicine  and  surgery,  the  coexistence  of 
pregnancy  not  infrequently  modifies  materially  the  prognosis  and 
treatment.  Moreover,  it  is  one  of  the  most  grateful  functions  the 
physician  is  called  upon  to  jwrform  to  be  able  to  dissipate  unjust  sus- 
picions of  pregnancy,  which  sometimes  cloud  the  reputations  of  per- 
fectly pure  women.  On  the  other  hand,  the  writer  has  known  many 
cases  of  grievous  wrong  and  injustice  done  to  the  innocent  by  a  can>- 
less,  hasty,  and  incorrect  decision  on  the  part  of  the  medical  examiner. 
The  so-called  "signs  of  pregnancy"  are  bused  upon  the  physiological 
changes  which  take  place  in  the  onim,  and  the  changes  wrought  by 
the  growth  of  the  ovum  ui>on  the  maternal  organism.     Many  of  the 
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Signs,  therefore,  possess  little  weight,  and  serve  only  to  draw  atteutiou 
to  the  possible  existence  of  pregnancy.  A  number  of  the  signs  tiiken 
together  furnish  cumulative  evidence  of  the  probability  of  jiregiiancy. 
There  are,  however,  single  signs,  which,  taken  individually',  make 
pregnancy  probable  ;  only  a  few  possess  a  positive  signitioaiice.  Hence 
the  rule  that  the  physician  keep  over  in  mind  possible  sources  of  error, 
and,  in  cases  of  doubt,  that  he  maintain  a  prudent  reserve  in  the  ex* 
pression  of  his  opinion. 

Tlie  diagnosis  of  pregnancy  depends  upon  an  acquired  facility  in 
the  mentjil  grouping  of  sjTiiptoms  in  the  order  of  their  respective 
weight,  and  ujwn  a  familiarity  with  all  the  methods  by  which  objective 

6yini)tonis  c.m  be  determined. 

^B         Wo  have,  therefore,  to  consider : 

^^        1.  The  signs  of  pregnancy,  with  their  limitations  and  possible 

I        eonrccs  of  error. 

^K         2.  Metliods  of  physical  exploration. 

^^^^  3.  The  differential  diagnosis  of  pregnancy. 

^^^V  Ths  Sioks  of  Preoxakct. 

^f  The  suppression  of  tlie  menses  is,  to  most  women  who  have  been 
exposed  to  impregnation,  tbe  first  warning  of  the  occurrence  of  con- 
ception. Certainly,  where  they  have  been  previously  habitually  regu- 
lar, this  sign  rarely  leads  thorn  into  error.  Still,  it  is  by  no  means 
relinlile.  To  estimate  it  at  its  true  value,  it  is  necessary  to  bear  in 
mind  the  numerous  aberrations  to  wliich  the  menstrual  function  is 
subject.  In  married  women  a  retardation  of  the  menses  for  a  few 
days,  or  even  two  or  three  weeks,  is  not  an  uncommon  occurrence. 
These  retardations  arc  not  unusual  in  newly-married  women,  in  whom 
the  disturbance  appears  to  follow  the  novelty  of  the  matrimonial  rela- 
tion. Again,  they  may  be  the  result  of  colds,  fatigue,  and  mental 
emotions.  In  the  unmarried,  who,  by  reason  of  imprudent  conduct, 
have  had  occvion  to  fear  pregnancy,  a  retardation  sometimes  occurs 
aa  the  result  of  pure  apprehension. 

The  causes  of  amenorrhoea  do  not  need  to  be  specified  here.  They 
arc  opprative  in  the  married  as  well  as  in  the  unmarried.  The  family 
physician,  however,  cognizant  of  the  peculiarities  and  temperaments 
of  his  patients,  will  easily  recognize  such  conditions,  and  separate 
them  from  the  cessation  of  the  menses  induced  by  pregnancy.  Should 
any  doubt  exist,  of  course  it  would  be  projwr  to  suspend  judgment, 
and  await  the  advent  of  other  symptoms  before  expressing  an  opinion. 

Pregnancy,  while  it  suspends  ovulation,  the  usual  concomitant  of 
menstruation,  is  not  incompatible  with  a  periodic  flow,  which  may 
obscure  the  diagnosis.  When  conception  occurs  immediately  prior  to 
a  menstrual  period,  it  frequently  does  not  arrest  the  discharge,  though 
it  osaally  diminishes  the  amount.     A  few  women  have  periodic  dis- 
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charges  during  the  first  two  or  three  month8  of  pregnancy,  and,  in 
very  rare  eases,  throughout  its  entire  duration.  Authors  have  like- 
wise recorded  instances  of  women  whose  habit  it  wad  to  menstruate  (?) 
only  during  pregnancy  (Montgomery).  lu  all  such  cases  it  is  probable 
that  the  hemorrhage  is  of  cervical  origin,  and  is  a  pathological  phe- 
nomenon. In  one  instance  my  friend  Dr.  L.  M  Yale,  of  this  city, 
verified  the  presence  in  the  cervical  canal  of  a  small  mucous  polypus, 
with  the  removal  of  which  the  trouble  disappeared.  In  mentioning 
these  deviations  from  the  standard,  it  is  necessary  to  invite  the  student 
to  view  them  in  proper  pcrspciitive.  They  are  of  extremely  rare  oc- 
currence, and  the  physician  will  not  often  fall  into  error  who  miin- 
tains  a  skeptical  attitude  toward  cases  of  supjwsed  pregnancy  in  which 
apparently  normal  menstruation  is  reported  to  continue. 

In  women  who  are  habitually  irregular,  or  in  whom  the  menstrual 
periods  are  absent  altogether,  the  question  of  the  existence  of  preg- 
nancy is  often  in  the  early  months  a  very  puzzling  one.  There  are 
now  and  then  patients  who  menstruate  only  at  long  intervals.  If  they 
once  suspect  pregnancy,  they  are  apt  to  simulate  other  corroborative 
signs  ;  or,  on  the  other  hand,  they  may  proceed  far  in  gestation  with- 
out the  slightest  misgivings  of  their  true  condition.  In  such  iustancta 
the  physician,  unless  he  bases  his  opinion  on  purely  objective  symp- 
toms, is  at  times  drawn  into  error,  which  places  both  himself  and  his 
patient  in  a  ludicrous  position. 

In  the  same  category  are  to  be  placed  cases  of  pregnancy  occurn 
in  nursing  women  before  the  return  of  the  menses,  in  youug  gii 
before  the  appearance  of  menstruation,  and  in  womea  who  have  ap- 
parently passed  the  climacteric. 

Among  the  sympathetic  disturbances,  those  of  the  stomach 
the  greatest  diagnostic  imporfunco.  Nausea  and  vomitimj,  occurring 
esi)ecially  in  the  morning,  and  following  suppression  of  the  menses,  are 
signs  to  which  t!ie  women  themselves,  and  the  laity  in  general,  attach 
great  value.  They  are,  however,  sometimes  absent  in  pregnancy,  while 
they  are  i)reseut  in  a  variety  of  other  conditions.  They  are  notable 
features  of  chlorosis,  where  they  are  likewise  often  associated  with  sus- 
pension of  menstruation.  However,  after  eliminating  other  morbid 
causes,  they  are  always  suspicious  symptoms  in  women  who,  in  their 
sexual  relations,  have  exposed  themselves  to  conception,  and  who 
never  experienced  similar  sensations  in  the  unimpregnated  state. 
Abundant  salivation  possesses  a  similar  significance.* 

Tingling  sensations  and  swelling  of  the  breasts,  tnrgcscence  and 

•  A  pellicle,  formed  upon  the  Burfnce  of  the  urine,  twenty-four  to  fortj-eight  honr» 
»ftcr  emission,  wa«  once  repardeJ  as  of  great  dia.c;no3tic  value.  It  received  the  nune  of 
kiesteinc,  and  has  been  found  to  eonslKt  of  a  proteine  substance,  triple  phosphate,  fuoci, 
and  infuKoria.  It  \a  not  Inrariabl;  present  in  the  urine  of  pregnant  women.  It  ai»j 
occur  at  other  tlmea,  and  has  even  been  found  in  the  urine  of  the  male. 
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pigmentation  of  the  areola,  the  development  of  the  glandular  follicles 
around  the  nipple,  enlargement  of  the  superficial  Teius,  and  the  secre- 
tion of  milk,  are  valuable  though  not  infallible  signs  of  pregnancy. 
Thus,  painful  sensations  and  sympathetic  swelling  of  the  breasts  may 
deiwnd  upon  pathological  conditions  of  the  sexual  organs.  To  bo  of 
importance,  they  should  be  persistent  and  progressive.  The  coloration 
may  be  the  relic  of  a  previous  pregnancy.  The  other  changes  in  the 
areola  rarely  lead  us  into  error  when  they  are  present,  but  I  have 
often  noted  their  entire  absence.  I  have  likewise  noted  cases  where 
there  was  entire  absence  of  milk  in  the  breasts  until  after  confinement. 
Numerous  and  very  curious  instances  of  milk  in  the  brea:<ts  of  the 
non-pregnant,  have  been  recorded.  The  importance  of  these  excep- 
tions is  greatly  lessened  by  the  fact  that  milk  rarely  appears  in  preg- 
nancy before  the  development  of  other  sigus  which  enable  us  to  make 
the  diagnosis  certain. 

Increase  in  the  size  of  Ihe  abdomen  during  the  child-bearing  period 
always  suggests  the  existence  of  pregnancy.  But  it  is  to  be  remem- 
bered that  it  is  not  invariably  of  uterine  origin.  Thns,  it  may  resnlt 
from  ascites,  from  an  excessive  deposit  of  adipose  tissue  in  the  abdom- 
inal walls,  from  tympanitic  distention,  and  from  various  abdominal 
tumors  having  no  connection  witii  the  uterus.  If  the  enlargement 
proves  to  be  due  to  a  uterine  tumor,  we  have  then  to  exclude  fibroids 
in  the  earlier  months,  subinvolution,  and  the  increase  of  size  often 
associated  with  peri-uterine  inflammations.  The  absence  of  uterine 
enlargement,  in  women  supposed  to  be  several  months  pregnant,  pos- 
Eceses,  of  course,  absolute  value  in  the  way  of  purely  negative  tceti- 
mony. 

The  changes  in  the  os  and  cervix  uteri  are  of  great  valne  in  decid- 
ing the  question  of  pregnancy.  They  consist  of  softening  and  cedema- 
tous  swelling  of  the  cervix,  velvety  character  of  the  mucous  mem- 
brane, associated  with  increased  cervical  secretion.  In  primipara  the 
external  orifice,  instead  of  offering  the  sensation  of  a  transverse  slit, 
feels  circular.  In  multipara  the  tip  of  the  finger  penetrates  to  a 
greater  depth  than  in  its  former  state.  During  the  first  two  months 
the  changes  are  rarely  sufficiently  marked  to  distinguish  them  from 
conditions  that  obtain  at  or  near  the  menstrual  period. 

Quickening  is  the  term  used  to  designate  the  earliest  movements  of 
the  foBtus  perceived  by  the  mother.  They  are  at  first  sliglit,  and  have 
been  compared  "to  the  tremulous  motion  of  a  little  bird,  held  in  the 
hand  "  (Montgomery).  Modern  investigations  place  the  time  at  wl)ich 
the  fo)tu8  first  begins  to  employ  its  muscles  at  about  the  tenth  week. 
It  is,  however,  somewhat  rare  for  these  movements  to  excite  the  at- 
tention of  the  mother  before  the  sixteenth  to  the  eighteenth  week, 
though  exiMjrieuccd  matrons  may  recognize  them  at  an  earlier  \kt\- 
od.     HjpenBsthetio  women  do  so,  I  should  say,  as  a  rule.    The  clear 
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Statements  of  intelligent  women  leave  me  no  reason  to  donbt  that 
they  may  feel  life  aa  early  as  the  twelfth  week.  At  first  the  sonsa- 
tiou  is  that  of  a  flutter  or  tap,  but  the  intensity  of  the  movementji 
is  increased  as  pregnancy  advances.  Tliey  are  rendered  more  active 
by  a  long  fast,  and  by  certain  positions  in  bed.  For  cousiderabli 
periods  during  the  day  they  disappear  altogether.  Occasionally  thej 
may  be  susjjended  for  days  or  weeks  at  a  time,  without  the  life  of 
the  child  having  become  necessarily  compromised.  Cases  hare  beer 
cited  in  wiiich  women  have  never  recognized  the  feeling  of  quicken- 
ing throughout  the  entire  period  of  pregnancy.  Dropsy  of  the  am- 
nion and  ascites  arc  said  to  obscure  the  sensation  of  the  fetal  moT&- 
monts. 

The  subjective  impressions  of  women   as  to  quickening  reqnii 
however,  to  be  received  with  reserve.     Instances  are  not  infrequent^ 
where  sterile   women,   misled  by  their   eager  longings  for   mater- 
nity, have  not  only  deceived  themselves,  but  have  succeeded  in  b».J 
trayiug  their   medical   advisers  into  error  by  tlieir  confident 
ances  of  having  distinctly  felt  the  movements  of  the  child  in  the 
womb. 

Fetal  movements,  on  the  other  hand,  when  recognized  by  the 
medical  expert,  furnish  conclusive  evidence  of  pregnancy.  These 
movements  may  be  active  or  passive.  Active  movements  may  be  de- 
tected by  tbo  eye,  or  by  immediate  contact.  They  seldom  aasnma 
much  distinctness  beforc  the  sixth  month,  though  this  is  not  in- 
variably the  rule.  (Thus,  a  patient  of  mine,  the  mother  of  six  chil- 
dren, aborted  at  the  fourth  moutli.  The  ovum  was  expelled  on  the 
27th  of  March.  She  gave  birth  on  the  25th  of  December  foUowing»J 
i.  0.,  just  nine  months  later,  to  a  full-term  child.  In  the  latter  par 
of  July  the  movements  were  clearly  appreciable  to  both  the  sight  and 
touch.)  At  first  the  sensation  is  that  of  a  simple  pat  or  throb,  but  in 
the  sixth  and  seventh  mouth  the  limbs  may  bo  felt  to  escape  from 
under  tlie  hand  with  a  rolling  or  gliding  movement.  In  the  last  tw< 
months,  in  women  with  lax  abdominal  parietes,  it  is  sometimes  po»-* 
sible  to  seize  with  the  fingers  a  limb  of  the  fa9tu8,  especially  when  it 
chances  to  fonn  a  projection  recognizable  through  the  intermediate^ 
coverings.  The  fetal  movements  have  been  closely  simulated  by  th 
irregular  and  spasmodic  action  of  certain  of  the  abdominal  muscles;.  | 
In  the  celebrated  case  of  Joanna  Southcote,  who  at  the  age  of  sixty- 
four  claimed  to  be  with  child  by  the  Holy  Ghost,  Dr.  Reece  says,  "  I 
felt  something  move  under  my  hand,  possessing  a  kind  of  undulatory 
motion,  and  appeai-ing  and  disapiwaring  in  the  same  manner  as  » 
foetus."  ♦ 

Ballotlcment  is  the  term  applied  to  the  passive  movemfnls  commn- 
nicatcd  to  the  fiptus  by  the  physician.    It  may  bo  performed  either  bj 
•  MoxTooMEBT,  "  Signs  of  Pregnancy,"  icoond  edition,  p.  144. 
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impressing  the  uterine  contents  with  the  two  hands,  Itud  npon  the 
abdominal  wall,  bo  as  to  cuuse  the  intervening  body  to  float  between 
tliem  ;  or  by  introducing  two  fingers  into  the  vagina  and  pushing  them 
suddenly  against  the  lower  segment  of  the  uterus  just  anterior  to  the 
cervix.  Wlicn  this  is  done,  the  head,  if  the  presenting  part,  is  mudo 
to  bound  away  from  the  fingers,  to  drop  down  again  in  a  few  moments 
upon  them  with  a  gentle  tap.  Vaginal  ballottement  can  sometimea 
be  practiced  successfully  as  early  as  the  latter  part  of  the  fourth  month. 
Ballottement  is  to  be  regarded  as  positive  proof  of  pregnancy,  as  there 
is  no  other  condition  in  which  a  solid  body  is  found  floating  in  the 
uterine  cavity. 

The  auscultatory  signs  consist  of  the  uterine  bruit  and  the  sounds 
of  the  frtal  heart.  The  discovery  of  the  latter  was  made  by  M.  Mayor, 
a  surgeon  of  Geneva,  as  appears  by  the  following  note  contributed  by 
the  editor  of  the  "  Bibliothi>que  Uuivei-sclle,"  in  sjHjaking  of  the  compie 
rendu,  made  by  Percy,  June  29,  1818,  to  the  Academy  of  Sciences, 
upon  the  memoir  of  Laennec  relative  to  auscultation  :  "  This  observa- 
tion reminds  us  of  one  made  by  M.  Mayor,  which  has  appeared  very 
interesting  to  us  in  its  connection  with  the  art  of  midwifery  and  legal 
medicine.  He  has  discovered  that  it  is  possible  to  recognize  with  cer* 
tainty  whether  a  child  is  living  or  no,  by  appljing  the  ear  to  the  ab- 
domen of  the  mother  of  the  child  ;  if  the  child  is  living,  one  can  hoar 
very  well  the  boatings  of  its  heart,  and  distinguish  them  from  tliose  of 
the  maternal  pulse."*  Time  has  served  only  to  confirm  in  the  most 
complete  manner  the  accuracy  of  this  statement.  The  heart-sounds 
of  the  foptus,  when  once  clearly  heard,  are  now  regarded  as  the  most 
valuable  of  (he  signs  of  pregnancy,  and  conclusive  evidence  that  the 
child  is  alive.  They  are,  like  those  of  the  mother,  distinctly  double, 
and  have  been  aptly  compared  by  Kergaradec  to  the  tic-t;ic  of  a  watch. 
They  are  much  more  rapid  than  the  corresponding  sounds  in  the  heart 
of  the  motiier,  oscillating  between  120  and  160  per  minute.  They 
may  be  tcmpornrily  increased  in  frequency  by  movements  of  the  mother, 
and  by  both  the  active  and  passive  movements  of  the  child.  At  the 
beginning  of  a  pain,  especially  after  rupture  of  the  membrane,  the 
heart-sounds  often  become  more  frequent ;  on  the  other  hand,  they 
become  slowed  during  the  height  of  the  contraction,  and  may  even  for 
the  moment  cea«e  altogether,  either  in  consequence  of  the  compression 
of  the  child's  body,  or  as  the  result  of  the  disturbance  produced  in  tho 
placental  circulation.  In  the  interval  between  the  pains,  the  average 
frequency  is  usually  restoi-ed.  If  at  any  time  the  frequency  of  the 
heart-beat  permanently  eitlicr  rises  above  or  falls  below  the  normal 
average,  the  child's  life  is  to  be  regarded  as  endangered.  As  the  fetal 
Lcirculation  is  entirely  independent  of  that  of  the  mother,  there  is  no 
2t  relation  between  the  rapidity  of  the  pulsations  of  the  fetal  and 
*  JocLis,  "  Traits  complct  d'aoooucbcment,"  1867,  p.  410, 
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maternal  hearts.  However,  ia  the  febrile  aflfections  of  tho  inother,_ 
the  health  of  the  child  may  become  coincidently  deranged,  with 
suiting  increase  in  the  frequency  of  its  heart's  sounds.  In  general,  tli 
heart  beats  more  frequently  in  girls  than  in  boys,  a  circumstance  prob- 
ably owing  to  the  average  smaller  size  of  tho  female  at  birth.  In 
fifty  observations,  Frankenhaeuser  *  found  the  average  in  the  boys  was 
124,  while  that  of  the  girls  was  144.  He  believed,  therefore,  that  it 
would  prove  possible  to  predict  the  sex  of  the  child  in  utero  three 
months  previous  to  confinement.  Subsequent  eipericnc*  has  deroon- 
strated,  however,  that  i)rophecie8  based  upon  the  frequency  of  the 
heart-beats  are  at  best  of  only  approximative  value,  and  that  it 
the  part  of  wisdom  to  reserve  a  prognosis  which  may  be  falsitied 
time. 

The  fetal  heart  may  generally  be  made  out  by  the  eighteenth 
the  twentieth  week.     Under  favorable  circumstances  it  has  been 
tccted  as  early  as  the  fifteenth  to  the  sixteenth  week.     It  is  usualtj 
heard  over  the  dorsum  of  the  foetus ;  in  face-presentations,  on  tl 
contrary,  it  is  heard  most  distinctly  over  the  anterior  sorfaco  of 
thorax,     Tlie  sound  is  often  obscured  by  the  thickness  of  the  abdor 
nal  walls  in  fat  women,  and  by  an  excessive  amount  of  amniotic  fluid 
When  tho  dorsum  of  the  foetus  is  turned  posteriorly,  it  may  be  absen 
altogether.    It  is  customary,  therefore,  to  make  frequent  examination 
at  intervals  before  deciding,  in  consequence  of  its  failure,  0i>on  tho 
death  of  the  child. 

The  uterine  bruit  is  a  blowing  sound  synchronous  with  the  materoi 
pulse.  It  resembles  strongly  the  souffle  heard  in  aneurismal  tumor 
and  varies  greatly  in  quality  and  intensity.  It  is  apt  to  be  louder 
markedly  ana?niic  women.  During  uterine  contractions  it  possesse 
more  of  a  musical  character ;  at  the  height  of  a  pain  it  may  disapp 
for  the  moment  altogether.  It  may  be  modified  by  the  pressure 
the  stethoscope  or  arrested  altogether.  When  first  discovered  by  Ker 
garadec  (1822),  it  was  attributed  to  the  utero-placcntal  circulation,  and 
was  therefore  termed  the  placental  bruit.  As,  however,  it  was  four 
to  persist  two  or  three  days  after  delivery,  it  became  evident  that  tfc 
sound  must  be  of  uterine  origin.  It  is  now  the  generally  accepte 
belief  that  the  sound  is  produ(Sed  in  the  ascending  branches  of  tl« 
arteria  uterina.  Rotter  f  and  Rapin  have  shown  that,  in  prcssur 
along  the  course  of  the  artery,  both  when  made  through  the  at 
dominal  walls  and  through  the  vagina,  a  vibratory  thrill  may  be  < 
perienccd  by  the  touch,  which  corresponds  to  the  sounds  heard 
auscultation. 

It  18  seldom  heard  before  the  fourth  month.     Spiegelberg  J  stat 

•  "  Monntssclir.  f.  Geburt«k.,"  Bd.  xiv,  p.  161. 

I  RoTTHi,  "  Cebcr  f  Olilbures  Uteringeriusch,"  "  Arch.  f.  Gynack.,"  p.  039. 

t  "  Lcbrbuch  der  Oeb.,"  p.  104. 
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that,  in  women  with  lax  abdominal  parietes,  he  has  succeeded,  by 
pressing  the  stethoscope,  placed  above  the  symphisis  pubis,  deep  down- 
ward 80  as  to  reach  the  sides  of  the  lower  jwrtion  of  the  uterus,  in 
detecting  the  murmur  as  early  as  tlie  eighth  to  the  ninth  week.  As  a 
sound  similar  to  the  uterine  bi-uit  may  sometimes  be  detected  in  uter- 
ine fibroids,  its  value  as  a  distinctive  sign  of  pregnaucy  is  thereby 
greatly  impaired. 

A  hissing  sound  synchronous  with  those  of  the  fetal  heart  is  some- 
times heard  in  auscultating  the  abdomen.  This  sound  is  referable  to 
the  umbilical  cord,  and  is  termed  the  funic  xoufflt.  Its  etiology  is  a 
matter  of  conjecture.  As  it  is  only  found  in  fourteen  to  fifteen  per 
cent  of  cases  examined,  it  possesses  moderate  value  as  a  sign  of  preg- 
nancy. 

Interrogation  of  the  Patient. — In  all  cases  of  presumed  pregnancy 
it  is  customary  to  commence  an  investigation  by  preliminary  inquiries 
as  to  the  existence  of  the  more  important  subjective  symptoms.  As 
Buch  are  to  be  regarded  the  suppression  of  the  menses,  the  so-called 
"morning-sickness,"  salivation,  pricking  sensations  and  lancinating 
pains  in  the  breasts,  enlargement  of  the  abdomen,  and  quickening. 
As  we  have  already  seen,  however,  none  of  these  symptoms  are  really 
decisive.  Patients,  by  their  statements,  may  in  perfect  good  faith  lead 
the  physician  into  error ;  or,  where  they  have  an  interest  in  practicing 
deception,  may  deny  the  existence  of  incriminating  symptoms  alto- 
gether. It  is,  therefore,  often  necessary  to  supplement  the  testimony 
of  patients  by  the  evidences  to  be  obtained  by  a  cUnical  examination. 
Ordinarily  the  vaginal  touch  suffices.  In  a  few  cases  of  doubt  it  may 
bo  necessary  to  possess  one's  self  of  all  the  objective  signs  before  arriv- 
ing at  a  conclusion. 

Methods  of  Physical  Explobation. 

The  patient  may  be  examined  in  the  upright  or  recumbent  posi- 
tion. In  the  upright  position,  tlie  physician  may  first  examine  the 
breasts,  with  reference  to  the  existence  of  the  changes  characteristic 
of  jiregnancy.  With  the  eye  he  takes  note  of  the  oetlema  and  discolor- 
ation of  the  areola,  the  development  of  the  follicles,  the  secondary 
areola,  and  the  increased  size  of  the  organ.  To  distinguish  from  the 
enlargement  of  the  breast  due  to  adipose  tissue,  he  looks  for  the 
presence  of  developed  veins  upon  its  surface,  and  with  the  touch 
recognizes  (be  knotty,  uneven  feel  produced  by  the  development 
of  the  glandular  tissue.  By  pressing  the  breast  near  the  nipple  be- 
tween the  thumb  and  iudex-finger  the  presence  of  milk  may  be  de- 
termined. 

An  examination  per  vaginam  is  sometimes  made  in  the  upright 
position,  in  cases  where  the  physician  desires  simply  to  rapidly  oc- 
qnaint  himself  with  the  condition  of  the  generative  passages  and  the 
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lower  portion  of  the  nterng.  The  patient  either  stands  with  the  feet 
apart,  or  with  one  foot  raised  upon  a  stool,  while  the  ]>hysician,  kneel- 
ing before  her,  encircles  her  hips  with  the  left  arm,  and  with  the  riglit 
hand,  passed  beneath  the  clothing,  makes  the  requisite  exploratitm. 
This  method  furnishes  incomplete  results,  and  is  apt  to  offend  seni 
tire  patients.  It  possesses  no  advantages  over  that  in  the  recumbo| 
position,  and  is  rarely  resorted  to  except  in  the  hurry  of  office  pr 
tice. 

Although  for  certain  purposes  it  may  prore  advantageous  to  chc 
the  lateral  or  knee-chest  position,  in  all  ordinary  cases  it  is  ndrisab 
to  examine  the  {jatieut  ujwn  her  back,  as  being  most  convenient  f| 
both  external,  internal,  and  conjoined  explomtion. 

In  the  dorsal  position  the  body  should  be  as  nearly  horizontal  na 
possible,  with  the  head  and  shoulders  resting  upon  a  pillow,  and  the 
tliighs  flexed  at  right  angles  to  the  body,  and  separated  from  on« 
another.  In  this  way  the  greatest  possible  relaxation  of  the  ail 
dominal  walls  and  of  the  i>erin8eum  is  atUiined.  Corsets,  or  oth^ 
articles  of  appnrel  interfering  with  freedom  of  investigation,  shonl 
be  removed.  The  woman  should  be  covered  with  a  sheet,  and 
clothes  reflected  upward  so  as  to  expose  the  abdomen.  Where 
iial  inspection  is  not  necessary,  it  is  well  to  draw  the  chemise  smooth- 
ly over  the  abdominal  walls  to  avoid  offending  the  modesty  of  tlu 
patient  When  it  is  of  imixirtance  to  gurvey  the  external  gurfa 
care  should  be  taken  to  bo  arrange  the  sheet  as  to  cover  the  pubi^ 
region. 

Inupcdion  of  the  abdomen  enables  us  to  recognize  its  form  ar 
shape,  the  coloration  of  its  surface,  the  striae  due  to  distention,  and 
the  condition  of  the  navel.     A  flattening  of  the  abdomen  at  the  nm- 
bilical  region,  with  bulging  at  the  sides,  would  lead  to  the  suspicion  ■ 
ascites.     A  depression  of  the  navel  is  incompatible  with  advauc 
pregnancy.    Fetal  movements  are  sometimes  visible  through  the  afa 
dominal  parietes. 

Palpation  of  the  abdomen  enobles  ns — 1.  To  recognize  tlie  six 
shape,  and  consistency  of  the  uterine  tumor,  and  to  distinguish 
from  other  intra-abdominal  growths ;  2.  To  ascertain,  in  advance 
pregnancy,  the  presence  of  the  foetus.    In  a  very  large  number  of  ca 
palpation  alone  serves  to  establish  the  existence  of  pregnancy.     It  14 
however,  only  after  the  third  month  of  pregnancy,  when  the  fundn 
uteri  can  be  felt  above  the  symphysis  pubis,  that  this  method  of  el 
ploration  becomes  available. 

In  its  performance  the  physician  stands  by  the  side  of  the  patieD^ 
and  with  the  tips  of  his  fingers  rapidly  traverses  the  abdomen  froM 
the  pubes  upward.     In  this  way  he  takes  note  of  the  thickness  of  thfl 
abdominal  walls  and  of  the  general  position  of  the  uterus.     The  latter 
may  then  bo  outlined  by  pressing  the  abdominal  walls  inward  to  tfa 
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sides  of  the  uterus,  with  the  ulnar  borders  of  the  two  hands.     The 
Items  is  then  steadied  with  one  hand,  while,  with  the  other,  intermit- 
fnt  pressure  is  inudo  to  determine  the  consistence  of  the  tumor.     In 
pregnancy,  after  the  second  month,  the  litems  becomes  soft  and  elas- 
ic,  a  condition  that  increases  with  the  growth  of  the  ovum,  so  that, 
iward  the  end,  palpation  often  furnishes  an  obscure  seusc  of  fluctn- 
fction.     The  pliysiciaa  should  next  turn  his  face  toward  the  feet  of  liis 
itient,  and  make  deep  pressure  above  the  symphysis  pubis  to  the 
»-cr  borders  of  the  uterus.     He  should  here  seek  to  discover  the  vi- 
bratory thrill,  which  may  sometimes  be  detected  along  the  course  of 
*the  uterine  arteries.     At  tlie  same  time,  in  head-presentations  (after 
tl>e  sixth  month),  a  hard,  round  body  can  generally  be  fult,  and  made 
float  to  and  fro  between  the  examining  lingers  of  the  two  hands, 
thin  persons,  with  relaxed  abdominal  and  uterine  parietes,  it  is  pos- 
sible, in  the  later  months,  to  trace  upward  the  back,  the  breech,  and 
the  extremities  of  the  foetus.     During  the  progress  of  the  examina- 
I  tion  in  advanced  pregnancy,  the  movements  of  the  child  are  usually 
bxcited,  and  ai'o  readily  appreciated. 

The  DiFFEnENTiAL  D1AOSO813  OP  Pbeokanct. 

Tlie  differential  diagnosis  between  pregnancy  and  other  sources 
i»f  abdominal  enlargement  is,  in  most  cases,  not  difficult.  In  sub- 
sritoneal  myomata  of  the  uterus,  the  unevenness  of  the  surface 
Ind  the  hardness  of  the  tissues  are  distinctive.  But  it  must  be 
•ircmembcred  that  myomata,  though  they  commonly  cause  sterility, 
do  not  actually  exclude  pregnancy.  In  the  rare  cases  in  which  myo- 
mata and  pregnancy  coexist,  the  diagnosis  for  a  time  i&ny  be  doubt- 
ful.* 

It  is,  therefore,  important,  where  any  uncertainty  exists,  to  abst^ain 
ym  the  use  of  sounds  and  to  await  the  result  of  a  future  examina- 
In  a  few  weeks'  time  the  rapid  growth  of  the  pregnant  uterus, 
|uickening,  ballottement,  and  the  fetal  heart  will  furnish  the  neces- 
ry  data  for  establishing  the  distinction. 
Ovarian  cysts,  in  the  early  stages  of  their  growth,  occupy  a  posi- 
tion to  the  side  of  the  pelvis,  and  are  hardly  likely  to  be  confounded 
ith  the  pregnant  uterus.  When,  however,  by  their  increase  in  size, 
bey  till  the  abdomen,  the  history  of  ovariotomy  show^s  that,  without 


*  Bnxton  Hickn  Ibitb  firetit  tints  on  the  fact  that,  from  the  third  month  to  thocom- 

ftetioD  of  Ubor,  spontaneous  contraclioiie  of  the  uterus  take  place,  lasting  gcnersllr  from 

DO  to  tiro  minutes,  and  occurring  at  intervals  of  from  fire  to  twenty  minutes.     This  cna- 

I  us  to  ileterminc  the  fkct  of  prepiancy.  and  that  the  pregnancy  is  intra-utcrine.     It 

ur^  like«l<e,  In  degenerations  of  the  orum,  and  in  cases  of  a  dead  twi\i».     He  found, 

0,  that  where  prcgtinncy  coexisted  with  myomata  the  exact  relations  of  the  uterus  were 

dily  made  out  br  the  alteration  which  occurred  at  short  intervals  in  the  density  of  th« 

uterus.     "  Trans.  Intemat.  Med.  Congress,"  lS31-'84. 
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a  full  and  complete  examination,  such  a  mistake  is  possible.  Where 
ovarian  cysts  are  complicated  by  pregnancy,  the  latter  baa  been  at 
times  overlooked,  simply  because  it  was  not  so  mnch  as  suspecte*!. 
Thus,  a  young  servant-girl  wus  sent  to  me  some  years  ago  to  consult 
me  relative  to  the  nature  of  an  abdominal  tumor.  The  diagnosis  of 
ovarian  cyst  was  readily  established.  A  year  later  she  sought  the  oxl- 
vice  of  a  surgeon,  formerly  of  this  city,  who  counseled  its  removal. 
Having  obtained  her  consent,  he  made  the  usual  incision  in  the  mediun 
line,  and  exposed,  to  his  horror,  the  pregnant  uterus.  He  aftcruiird 
learned  that  the  girl,  having  been  assured  that  conception  was  impos- 
sible on  account  of  the  ovarian  disease,  had  yielded  to  the  solicitations 
of  her  lover.  Finding  herself  iiregiiant,  she  purposely  concealed  her 
condition,  and  had  sought  the  operation  when  seven  months  a<lvanced, 
in  the  hope  that  a  fatal  issue  would  cover  her  shame.  The  ovarian 
tumor  was  left  untouched,  and  the  wound  was  quickly  closed.  The 
girl  died,  however,  a  few  days  afterward.  In  this  case,  the  undoubted 
presence  of  an  ovarian  cyst  and  the  reputable  character  of  tlie  girl 
combined  to  disarm  suspicion. 

In  ovarian  cysts  there  is,  on  palpation,  ordinarily  greater  distinct- 
ness of  fluctuation  than  in  the  gravid  uterus.  The  diagnosis  is, 
however,  mainly  based  upon  the  presence  or  absence  of  tlie  usual  signs 
of  pregnancy. 

Thick  layers  of  fat  in  the  abdominal  walls  and  ascites  could 
hardly  be  mistaken  for  pregnancy,  though  they  may  serve  to  obscure 
palpation. 

Tympanitic  distention  is  recognized,  in  part,  by  the  character  of 
the  percussion-note,  and,  in  part,  by  demonstrating  the  absence  of  the 
uterine  tumor.  The  latter  is  accomplished  by  directing  the  patient  to 
make  alternate  deep  insjiirations  and  prolonged  expirations.  The  phy- 
sician then  places  the  left  hand  upon  the  abdomen.  During  the  long 
inspiration  he  remains  passive  ;  with  the  expiration,  he  presses  with 
the  fingers  of  the  right  hand,  placed  obliquely  against  those  of  the 
left,  in  the  direction  of  the  spinal  column.  With  the  recurrence  of 
inspiration,  he  holds  steadily  the  ground  previously  gained.  During 
the  following  expiration  further  progress  is  made,  and  thus  by  succe»<^H 
sivc  advances,  in  case  no  intervening  Iwdy  prevents,  the  hand  is  mrnU^I 
to  sink  inward  until  the  vertebrte  are  felt.*  In  cases  of  undue  sensi- 
tiveness of  the  abdominal  walls,  chloroform  may  be  administered  to 
complete  anajsthesia.  Some  patients,  by  means  of  contractions  of  the 
abdominal  muscles,  succeed  in  producing  the  semblance  of  a  tumor, 
which  may  eveu  be  mapped  out  witli  the  liands  applied  to  the  abdo- 
men. These  so-called  "phantom  tumors"  occur  most  commonly  in 
hysterical  women  who  are  earnestly  desirous  of  becoming  mothers. 

*  Tliif  valiinble  inctIio<)  U  borrowed  f rom  Profc!<.'<or  SriEaiLDUG's  "DUgnoMd 
(tocktumorea,"  V'olkniann's  "  Samml.  kliD.  Vortr.,"  So.  CS. 
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Tliey  are  eminently  calenlat^jd  to  entrap  the  unwary,  if  the  examina- 
ftion  be  confined  to  tlie  abdomen,  or  to  listening  to  the  patient's  sub- 
jective symptoms.  They  flatten  down  and  disappear  under  chloroform, 
or  when  the  attention  is  distracted  during  the  course  of  an  investiga- 
tion. 

Auscultation  furnishes  the  most  certain  evidences  of  the  existence 
pregnancy.  The  stethoscope  may  be  employed,  or  the  ear  may  be 
apj'licd  directly  to  the  abdomen.  To  hear  the  fetal  heart  requires  a 
eert'iin  amount  of  practice,  but  the  art  can  bo  readily  acquired.  As 
e  sounds  are,  at  best,  of  feeble  intensity,  the  utmost  stillness  in  the 
eighborhood  of  the  patient  is  necessary  for  this  appreciation.  They 
are  always  hejird  with  great  ditficulty  before  the  end  of  the  sixth 
month.  There  is  no  K])ecial  jwint  at  which  they  can  be  invariably  dis- 
tinguished. In  head  or  breech  presentations,  with  the  back  of  the 
fcetus  curved  and  in  contfict  with  the  uterine  wall,  the  sounds  are  most 
^^^elearly  to  be  made  out  over  its  dorsjd  asi>ect.  In  face-presentations, 
^Bpn  the  contrary,  the  anterior  surface  of  the  child  is  jiressed  against  tho 
^HBterinc  walls,  and  the  sounds  are  heard  with  the  greatest  distinctness 
^Htver  the  chest.  As  in  the  last  tliree  months  of  pregnancy  the  cephalic 
^^^resentations,  with  tho  back  to  the  left,  preponderate,  the  heart-sounds 
'  are  oftencst  heart!  in  a  line  extending  from  the  anterior  superior  spi- 
nous process  to  the  umbilicu.«.  When  the  back  of  the  child  is  turned  to 
the  riglit,  they  are  likewise  directed  somewhat  posteriorly.  The  heart- 
unds  are  then  leas  acceRfible,  and  therefore  appear  feebler.  Care 
ust  be  taken  not  to  confound  with  the  fetal  heart  the  conducted 
leart-Goanda  of  the  mother,  or  the  aortic  pulse.  Thick  abdominal 
alls,  or  abundant  amniotic  fluid,  may  interfere  with  the  recognition 
if  the  heart-sounds.  Wiien  the  buck  of  the  child  is  turned  to  the 
rear,  or  during  a  uterine  contraction,  they  may  disappear  altogether, 
the  child  be  living,  however,  repeated  examinations  will  not  fail  to 
tcct  them.  The  uterine  souffle  is  heard  with  maximum  intensity 
the  sides  of  the  utcnis.  In  the  early  months  it  is  to  be  sought  for 
aear  the  median  line,  just  over  the  symphysis  pubis. 

The  viiginal  touch  enables  one  to  effect  an  examination  of  tho 
genital  canal  and  that  portion  of  the  uterus  which  is  contained  within 
the  pelvic  ca\'ity.  The  accoucheur  should  accustom  himself  to  nso 
cither  hand  with  equal  ease,  and  to  conduct  an  examination  upon 
hichever  side  of  the  bed  his  patient  chances  to  be  Inng.  Tlie  index- 
nger  should  be  anointed  with  cold  cream,  lard,  butter,  va.seline,  oil, 
or  simple  soap-and-water,  to  make  its  introduction  into  the  vagina  less 
painful.  As  the  hand  is  passed  under  the  clothes,  it  is  a  good  plan 
to  cover  tho  index  with  the  thumb  and  remaining  fingers,  to  prevent 
its  soiling  tho  patient's  wearing-apparel.  The  patient  should  now 
be  told  to  eeparutc  her  knees  widely,  while  the  indox-fingcr  glides 
forward  over  the  pcrinteum  to  the  introitus  vaginae.     Note  should  be 
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taken  here  of  the  size  and  direction  of  the  orifiee,  and  the  degn-e 
of  resistance  afforded  by  the  esttrnul  parts.  Wliere  there  is  much 
hair  about  the  pubes,  the  introduction  of  the  index-linger  into  the 
vagina  is  greatly  favored  by  separating  the  labia  with  the  fingers  of 
the  other  baud.  As  tlic  finger  enters  the  vagina,  it  is  well  to  notice 
the  urethra,  the  condition  of  the  rectum  (whether  filled  with  ftece?), 
the  length  and  width  of  the  vagina,  and  the  amount  of  lubricating 
secretion  furnished  by  the  vaginal  walls.  To  explore  the  anterior  half 
of  the  pelvis,  close  the  unemployed  fingers  upon  the  palm  of  the 
hand,  direct  the  palmar  surface  of  the  index-finger  to  the  front,  and 
press  upward  to  the  presenting  part.  In  the  early  months,  place  the 
unemployed  hand  upon  the  abdomen  above  the  symphysis  pubis,  and, 
by  conjoined  manipulation,  mal<e  out  the  size,  shape,  and  consistence 
of  the  uterus.  If  pregnancy  is  sufficiently  advanced,  bullottumcnt 
may  be  produced.  To  reach  the  cervix,  the  finger  should  be  next 
turned  to  the  rear.  Many  practitioners  now  prefer  to  extend  the 
previously  closed  fingers,  and  press  them  opened  against  the  peri- 
nteum.  Should  the  cervix  not  be  readily  reached,  the  examination 
should  be  made  with  both  the  index  and  middle  fingers.  If  the  mid- 
dle finger  is  introduced  slowly  and  with  care,  it  gives  no  additioiml 
pain,  and  increases  the  reach  by  nearly  an  inch.  The  actual  distance 
to  the  cervix  may  be  diminished  by  placing  the  closed  hand  under  the 
extremity  of  the  sacrum,  so  as  to  diminish  the  degree  of  pelvic  incli» 
nation.  It  is  often  necessary  to  resort  to  this  measure  when,  toward 
the  end  of  pregnancy,  the  cervix  is  situated  unusually  high  np  and  is 
directed  well  to  the  rear.  With  the  touch,  we  recognize  tiio  size  and 
thickness  of  the  cervix,  the  length  of  both  the  anterior  and  posterior 
walls,  the  shape  of  the  os,  and,  if  open,  the  character  of  the  cervical 
canal. 

The  rectal  touch  is  only  necessary  where  there  is  obliteration  of  the 
vagina,  a  condition  which  docs  not  exclude  pregnancy,  but  it  is  some- 
times usefully  resorted  to  in  other  cases  to  complete  information  ob- 
tained by  vaginal  exploration. 

The  speculum,  though  it  furnishes  us  with  a  view  of  the  coloration 
of  the  vagina,  a  most  valuable  sign,  is  rarely  employed  as  a  neons  of 
diagnosis. 

Distinction  between  First  and  Subsequent  PBEoxAxaES. 

In  women  who  have  once  completed  the  full  term  of  nt«ro-gc«ta- 
tion,  the  imprints  left  by  the  pregnant  state  are  indelible,  and  easy  to 
recognize.  As  it  is  sometimes  a  matter  of  forensic  importance  for  a 
physician  to  be  able  to  distinguish  between  first  and  subseqnent  preg- 
nancies, it  is  desirable  for  every  practitioner  to  make  himself  famihar 
with  the  characteristic  differences  between  the  two  conditions. 

la  primipara  the  abdominal  integuments  are  firm  and  tense,  co 
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that  it  is  difficult  to  map  out  through  them  the  underlying  uterna, 
or  to  feel  the  head,  the  breech,  or  the  limbs  of  tlie  child.  The  stria 
found  upon  the  aWomen,  tlie  nates,  and  the  thighs,  appear  late  in 
pregnancy,  and  have  a  reddish-brown  or  slaty  color.  The  breasts  aro 
full,  finn,  and  sensitive  to  pressure.  The  labia  are  in  apposition,  and 
the  fnenulum  is  intact.  The  hymen  is  torn,  but  each  fragment  re- 
mains attached  in  its  entirety  to  the  introitus  vaginsp.  The  urethra 
is  hyjTcrtrophied,  and  appears  as  a  cylindrical  body,  of  a  reddish-blue 
color,  in  the  vaginal  orifice.  The  vagina  itself  is  narrow,  with  dis- 
tinct transverse  ridges,  and  oftentimes  possesses  n  granular  feel,  from 
the  enlargement  of  the  papilla?.  The  vaginal  portion  of  the  cervix 
is  soft.  AVhen  the  head  enters  the  pelvis,  towanl  the  end  of  preg- 
nancy, shortening  of  the  anterior  lip  takes  place.  The  os  externum 
is  closed,  or,  not  infrequently  toward  the  close  of  gestation,  admits 
the  passage  of  the  extremity  of  the  examining  finger.  It  then  feels 
like  a  round  opening,  with  smooth  borders,  and  a  sharp  inner  edge  at 
the  point  where  it  joins  the  cervical  nnicous  membrane.  The  cer^-ical 
canal  bos  a  spindle  shape.  The  head,  in  the  latter  months,  as  a  rule, 
sinks  into  the  jwlvis,  and  bulges  the  vagina. 

Ill  women  who  hart  ahetuly  bornf  children,  the  skin  of  the  abdo- 
men is  loose,  wrinkled,  and  can  be  gathered  into  folds  by  the  hands. 
The  uterus  is  likewise  relaxed,  and  through  its  walls  can  be  felt,  in 
many  caaes,  the  projecting  parts  of  the  fojtus.  The  uterus  is  easily 
defined.  In  addition  to  the  striae  upon  the  abdomen,  noted  in  primi- 
paraf,  many  of  older  date,  possessing  a  shining  white  or  silvery  ap- 
])earance,  can  be  made  out  The  breasts  are  flabby,  pendulous,  and 
marked  with  silvery  linos.  The  vulva  gapes  open,  and  wears  a  bluish 
aspect  from  the  development  of  the  superficial  veins.  The  fraenulum 
is  usually  found  to  have  been  lacerated.  The  camnculie  myrtiformcs 
alone  remain  as  vctiges  of  the  hymen.*  The  vagina  is  smooth,  from 
(he  obliteration  of  the  transverse  ridges.  Swelling  of  the  vaginal 
papillffi  is  exceptional.  The  cervix  is  swollen,  and  has  a  cylindrical 
rather  than  a  conical  shape.  At  times  it  is  like  a  cone,  with  the  base 
downward.  The  os  is  open,  and  admits  the  extremity  of  the  finger. 
This  patulous  condition  is  due  to  lacerations  of  the  cervix,  which  are 
the  inseparable  concomitants  of  child-bearing.  The  lacerations  differ 
greatly  in  degree,  but  are  rarely  difficult  of  recognition.  As  they  are 
situated  Qsnally  on  the  sides  of  the  cervix,  they  convert  the  os  into  a 
vride,  transverse  slit,  bounded  by  a  well-defined  anterior  and  posterior 
lip.  The  cervical  canal  has  a  funnel-shape,  narrowing  above.  In  the 
ninth  month  (in  some  cases  earlier)  the  finger  passes  readily  through 
Uie  OS  internum  to  the  child's  head.  The  latter  rarely  descends  into 
tlie  pelvis  before  the  advent  of  labor,  but  either  is  situated  at  the 
bnm,  or  rests  upon  one  of  the  iliac  fosste. 

•  Vtit  p.  7. 
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It  should  be  added,  finally,  by  way  of  caution,  that  while  the  pres- 
ence of  the  foregoing  signs  speaks  plainly  in  favor  of  the  existence  of  a 
previous  pregnancy,  their  absence  is  not  absolutely  incompatible  with 
the  occurrence  of  a  premature  labor,  or  even,  in  rare  cases,  with  tlie 
delivery  of  a  small  fcetus  at  full  term. 


The  Diagnosis  of  the  Death  of  the  Foirra. 


The  presence  of  a  dead  child  in  u/ero  may  l)e  inferred  where 
active  movements  are  not  elici  lJ  by  palpation,  or  where  the  heart- 
sounds,  after  repeated  trials,  can  not  be  made  out.  As  wo  have  seen, 
a  number  of  conditions  sometimes  combine  to  temporarily  render  it 
impossible,  even  when  the  child  is  living,  to  obtain  positive  results 
by  auscultation.  A  decision  should  not,  therefore,  be  bused  upon  the 
results  of  an  isolated  examination. 

In  the  earlier  months,  previOi»3  to  the  period  when  the  fetal  heart 
can  be  heard,  the  de^ith  of  the  foetus  is  rendered  probable  by  flabbiness 
and  diminution  in  size  of  the  uterus,  by  a  llaccid  condition  of  the 
breasts,  and  certain  subjective  sensations  experienced  by  the  mother, 
such  as  languor,  chilliness,  bad  taste  in  the  mouth,  and  the  feeling 
of  a  weight  like  a  foreign  body  in  the  hypogastrium.  Certainty  is 
obtained  when,  through  the  open  cervix,  the  cranial  bones  can  be 
made  out,  and  arc  found  loose  and  movable  within  the  integuments. 

The  Duration  of  Pbegnanct. 

There  is  no  question,  in  obstetrics,  upon  the  solution  of  which  sok 
much  ingenuity  has  been  expended  as  the  determining  of  the  norma 
duration  of  pregnancy.     Inasmuch   as  it   has  proved  impossible 
ascertain  the  precise  moment  in  which  conception  (i.  e.,  the  fertilixinj 
of  the  ovum  by  the  spermatozoa)  takes  place,  it  has  been  customary 
to  assume  as  the  starting-point  for  the  reckoning  of  gestation  either 
the  date  of  the  last  menstruation,  or  that  of  a  single  fruitful  coitns. 
It  would  seem  at  first  as  though  the  latter  would  lead  us  to  morfti 
nearly  accurate  results.     But,  aside  from  the  fact  that  the  distance 
of  time  between  insemination  and  conception  is  avowedly  variable,* 
it  is  only  in  rare  cases  that  the  particular  coitus  which  has  resulted* 
in  pregnancy  can  be  definitely  ascertained.     Duncan  collected  46  caseAi 
in  which  connection  took  i)lace  during  a  single  day  only,  and  found  the 
average  time  to  the  date  of  parturition  was  275  days.     Ahlfeld.  from 
an  analysis  of  425  cases,  obtained  an  average  of  271  da}-^.!     In  108 

•  OcMOAN,  "  Fecundity,  Fertility,  >nd  Sterility,"  icoond  edition,  pp.  438,  488. 

f  "  Beobachtungcn  Qbcr  die  Duuer  der  Schwangerschnft,"  "  Honatssclir.  t  Oeburtsk.," 
Bd.  xxxlv,  p.  208.  Ahlfcld's  actual  reckoning  gave  an  nvcrage  of  269'9l  day:!,  bat 
lh(»  wag  afterward  corrected  by  Luwonhardt,  who  found  Ahlfcld's  tables  really  fu> 
nlshcd  an  average  of  27fl'94.  Vide  Lowkxhabdt,  "  Die  Bcrecboung  und  Dauer  dor 
Schwangerochaft,"  "  Arch.  t.  Gynack.,"  Dd.  iii,  p.  45S. 
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cases  fnmishcd  hy  Hecker  the  average  was  273 "52  days.*  Veit  pub- 
lished 43  cases,  with  an  average  of  276 •42  days-f  In  63  cases  of  Faye's 
the  average  was  270'66.  J  Undoubtedly  many  of  the  cases  included  in 
these  tables  are  of  questionable  reliability ;  two  of  them,  indeed,  in 
which  confinement  is  reported  to  have  followed  coitus,  respectively 
in  329  and  330  days,  evidently  belong  to  the  realm  of  fable.  Asstim- 
ing,  however,  that  the  size  of  the  tables  serves  to  nearly  neutralize 
BjKJcific  inaccuracies,  the  small  value  of  the  averages  obtained,  as  a 
means  of  pretlicting  the  date  of  confinement,  is  shown  by  the  wide 
differences  between  the  terms  of  gestation  in  the  individual  cases  of 
which  the  tables  are  composed.  Thus,  in  Ahlfeld's  table  there  existed, 
between  the  longest  and  shortest  gestation,  a  difference  of  99  days ;  in 
Becker's,  a  difference  of  63  days ;  and  in  Veit's,  a  difference  of  36 
days.  In  the  breeding  of  domestic  animals,  in  which  conception,  as 
n  rule,  follows  a  single  act  of  sexual  congress,  similar  variations  are 
common.  In  the  now  familiar  observations  of  Tessier,  Krahmer,  and 
Spencer,  the  average  duration  of  gestation  in  rabbits  is  31  days,  the 
variation  8  days  ;  in  sheep,  pregnancy  averages  151  days,  and  the 
variation  amounts  to  20  days  ;  in  cows,  the  average  time  of  gestation 
is  283  days,  but  calving  may  occur  between  the  183d  and  the  35Cth 
day;  in  mares,  the  average  time  is  347  days,  but  foaling  may  occur  be- 
tween the  287th  and  the  419th  day.» 

However,  Ahlfeld's  tables  show  that  the  bulk  of  confinements  vary 
witliin  narrow  limits.  Of  €53  women,  in  15'93  per  cent,  delivery  oc- 
curred in  the  thirty-eighth  week;  in  27*56  percent.,  in  the  thirty- 
ninth  week  ;  in  20'19  jier  cent.,  in  the  fortieth  week  ;  and  in  10"01 
per  ccTit.,  in  the  forty-first  week.  In  other  words,  more  than  half  the 
cases  occurred  in  the  thirty-ninth  and  fortieth  weeks,  and  80  per  cent, 
between  the  thirty-eighth  and  forty-first  week  inclusive.  Of  the  re- 
mainder. It  per  cent,  took  place  prior  to  the  thirty-eighth  week,  and 
wore  probably  influenced  by  the  many  operative  accidental  causes 
which  favor  prematurity.  Of  the  6  per  cent  reported  as  occurring 
luter  than  the  forty-first  week,  a  considerable  number  are  of  question- 
able authenticity.  Gestation  protracted  beyond  the  two  hundred  and 
eighty-fifth  day  is  certainly  of  very  rare  occurrence.  | 

•  AmJTXO,  op.  eit,  p.  208. 
f  //W./.,  p.  2ia 

I  ijther  tables  may  be  found  in  Moxtgoucst,  "  Signs  of  Pregnancj,^  second  edition, 
pp.  493  a  teg. 

•  Vtdt  AHtfiLD,  <ip.eU,p.  818;  8t.  Ct«,  " TnUt*  d'obstttrique  vitiriniun;,"  pp.  107 

I  tfsnjr  coses  of  Apparent  protrtctcd  gestation  find  their  explanation  in  the  fact  thai 
KirnccptJon  may  occur  just  prior  to  the  mrn<!tniation  period  succeeding  to  that  from  which 
the  count  is  made.  In  one  instance,  in  which  a  lady  was  confined  three  hundred  and  six 
davD  after  the  ln!>t  menstrual  period,  the  statement  was  Toluntccred  that  for  twenty  days 
fultuwing  mcnstruatloo  "  precautions  "  against  pregnancy  had  been  resorted  to. 
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Prediction  op  the  Day  op  Oostfiwement. 

In  all  schemes  for  predicting  the  date  of  confinement,  it  is  custom- 
ary to  throw  out,  as  defying  calculation,  the  exceptional  cases,  which 
fall  much  below  or  greatly  exceed  the  usual  average.  No  scheme  is 
ever  likely  to  be  devised  which  will  insure  accuracy  with  regard  to  the 
day  upon  which  labor  will  occur.  In  every  scheme  it  has  been  assumed 
that  errors  of  from  four  to  five  days  are  inevitable.  Moral  emotion*, 
fatigue,  attacks  of  indigestion,  mechanical  causes,  and  the  like,  ai« 
recognized  as  liable,  toward  the  end  of  gestation,  to  precipitate  labor 
at  any  time.  But  a  vast  deal  of  ingenuity  has  been  expended  in  the 
endeavor  to  reduce  ordinary  errors  within  the  narrowest  limits. 

The  Last  Menstxuatioii. — Now,  it  has  already  been  remarked  that  it 
is  only  in  rare  cases  that  the  day  of  conception  (i.  c.,  insemination)  can 
be  utilized.  In  all  calculations  of  the  duration  of  pregnancy,  it  has 
been  customary,  therefore,  to  select  the  menstrual  period  aa  tlio  start- 
ing-point. As  the  days  immediately  following  menstruation  are  those 
in  which  conception  usually  occurs,  the  end  of  menstruation  has  been 
adopted  by  some  as  the  most  suitable  point  of  departure.  Ahlfeld 
estimated  that  35  "55  per  cent,  of  married  women  conceived  on  the 
last  day  of  menstruation,  and  that  88*44  jwr  cent,  conceived  within 
twelve  days,  counting  from  the  first  of  menstruation.*  Experience 
has  shown,  however,  that  tliere  is  no  single  day  in  the  intermen- 
strual period  in  which  conception  may  not  occur.  Jewish  women, 
indeed,  who  are  forbidden  sexual  intercourse  by  the  Mosaic  law  during 
menstruation  and  the  seven  days  following,  are  proverbially  fruitful. 
Lowenhardt  has  shown  that,  tliough  in  two  women  conception  folloif^H 
in  each  a  single  act  of  coitus,  occurring  the  same  number  of  days  after^H 
menstruation,  there  is  no  necessary  correspondence  of  the  date  of  con- 
finement in  the  two.f 

As,  therefore,  there  is  little  to  be  gained  by  estimating  the  day  of 
confinement  from  the  probable  day  of  conception,  it  has  become  tbo 
usual  rule  to  reckon  from  the  first  rather  than  from  the  last  day  of 
menstruation,  esjMicially  as  most  women  exercise  more  care  in  prescrr- 
ing  the  record  of  the  former  date. 

From  tlie  daj-a  of  Hippocrates,  it  has  been  customary  to  regard 
pregnancy  as  extending  over  ten  lunar  months,  or  ten  menstrual  pe- 
riods of  twenty-eight  days  each.  In  accordance  with  this  idea,  Nae- 
gelej  proposed  a  ready  method  of  computing  two  hundred  and  eighty 
days  from  any  given  date,  which  has  since  his  time  Ijccn  generally 
adopted.  This  consisted  in  counting  forward  nine  months,  or,  what 
amounted  to  the  same  thing,  counting  backward  three  mouths,  and 
then  adding  seven  days  (in  leap-years,  after  February,  six)  to  the  data 

"  AmriLD,  np.  cil.,  p.  191.  f  Op.  cit.,  pp.  461  H  $tq. 

\  NiioiLC,  "Iichrbucli  der  Gcb.,"  aobter  Auflagc,  p.  123. 
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chosen  as  the  starting-pojnt  of  the  calculation.  Naegele  selected  the 
first  day  of  the  last  menstniation.  His  method  is,  of  course,  eqnallj 
applicable,  when  the  day  of  cessation  is  preferred  as  the  point  of  de- 
parture. For  seven  months  in  the  year  Naegele's  method  is  absolutely 
correct.  In  February,  however,  four  days,  in  December  and  January, 
five  days,  and  in  April  and  September,  six  days  only  are  required  to 
complete  two  hundred  and  eighty  days.  Tables  may  be  found  in  most 
physicians'  visiting  lists,  by  means  of  which  the  two  hundred  and 
eighty  days  may  be  determined  at  a  glance.    The  following  circle  of 


Fib.  74 — Diagram  for  oomputing  pregnancy.    (Schnltze.) 

Schultze  is  based  upon  Naegele's  method.  The  figures  between  the 
radii  show  the  exact  number  of  days  to  be  added  for  each  of  the 
months  severally.  The  figures  in  parentheses  are  to  be  employed  in 
leap-year. 

Unfortunately,  the  supposition  that  labor  comes  on  after  the  ex- 
piration of  ten  menstrual  periods  of  twenty-eight  days  each  is  correct 
for  only  a  small  number  of  cases,  so  that  it  has  been  found  necessary 
to  shift  the  ground  somewhat  to  the  position  that  the  normal  duration 
of  pregnancy  covers  ten  menstrual  periods.  The  instability  of  the 
reckoning  would  then  find  its  explanation  in  the  common  experience 
that  ten  consecutive  periods  of  exactly  twenty-eight  days  each  are  rare 
even  in  the  most  regular  of  women.  Although  ovulation  is  suspended 
daring  pregnancy,  at  the  return  of  the  menstrual  epochs  the  existence 
of  an  ovarian  influence  upon  the  generative  organs  may  be  clearly 
traced  in  many  individuals.  At  such  times  a  sensation  of  fullness  is 
often  experienced  in  the  pelvic  organs,  associated  in  some  women  with 
an  awakening  of  the  sexual  appetite.     At  such  times,  too,  there  has 
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been  observed  a  tendency  to  miscarrj,  bo  that  it  becomes  incnmbeDt 
upon  gonsitivc,  impressionable  females,  predisposed  to  abort,  to 
cially  avoid  either  reflex  or  mechanical  sources  of  disturbance  durin^'^ 
the  continuance  of  the  state  under  notice.  When  the  ovum  reaches 
maturity,  the  recurrence  of  the  tenth  menstrmil  epoch  furnishes  local 
conditions  in  a  peculiar  degree  favoring  the  production  of  labor. 
Ldwenhardt  *  found  it  was  possible  to  calculate  the  duration  of  preg- 
nancy in  twenty-two  individuals  with  tolerable  accuracy,  by  assuming 
that  ten  menstrual  periods  represent  not  two  hundred  and  eighty  days, 
but  ten  times  the  length 
of  time  between  the 
last  menstrual  period 
and  the  one  immediate- 
ly preceding  it  In  no 
case  thus  calculated  did 
the  error  exceed  five 
days,  a  degree  of  exact- 
itude unattainable  by 
the  method  of  Naegele. 

The  Date  of  Quick- 
ening.— When  the  date 
of  the  last  menstrua- 
tion can  not  be  obtained, 
it  is  customary  to  reck- 
on the  time  of  labor 
approximately  by  add- 
ing twenty-two  weeks  to 
the  date  of  quickening, 
which  is  assumed  to  oc- 
cur in  the  eighteenth 
week  of  pregnancy.  Tlie 
extreme  variation,  how- 
ever, in  the  time  at 
which  quickening  oc- 
curs in  different  indi- 
viduals renders  tiiis 
method  of  calculation  a 
very  uncertain  one. 

The  Size  of  the  Uterus. — As  the  increase  of  the  uterus  is  prog 
sive,  its  size  is  sometimes  used  in  determining  approximatively  the 

•  "  Die  Bcrechnung  and  die  Dauer  der  Schwangorschaft,"  "  Arch.  f.  Gyruek.,"  Bd 
Ui,  p.  476.  In  quite  a  Dunibcr  of  lostancca  I  have  had  curious  confirmation  of  liOir«i> 
bardt't  thcorj.  Tbua  I  con  recall  two  cases  where  the  menses  recurred  once  in  twenty 
six  days,  and  the  apparent  length  of  gestation  was  two  hundred  and  siitj  days.  But  I 
rule  has  many  exceptions. 


Fio.  T6. — Scholtai  diagram. 
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period  to  which  gestation  has  advanced.  According  to  a  mde  for- 
mula, commonly  employed  at  the  bedside,  the  uterus  is,  in  the  second 
month,  of  the  size  of  an  orange  ;  in  the  third  month,  of  the  size  of  a 
child's  head  ;  in  the  fourth  month,  it  can  be  felt  above  the  symphysis 
pubis.  In  the  fifth  month,  the  fundus  of  the  uterus  rises  to  a  {)oitit 
midway  between  the  symphysis  and  the  navel.  By  the  sixth  month, 
it  reaches  the  level  of  the  navel.  In  the  seventh  month,  it  should  be 
the  breadth  of  two  to  three  fingers  abo\-e  the  navel.  In  the  eighth 
month,  it  rises  half-way  between  the  navel  and  tlie  epigastrium.  In 
the  ninth  month,  it  reaches  the  epigastrium.  In  the  tenth  month, 
two  to  throe  weeks  before  confinement,  the  uterus  sinks  downward 
and  somewhat  forward,  so  that  it«  upper  level  corresponds  very  nearly 
to  that  of  the  uterus  in  the  eighth  month. 

In  the  foregoing  calculation  most  of  the  data  are  obtained  from  the 
relation  of  the  fundus  to  the  navel.  But  the  navel  is  not  a  fixed  point. 
Spiegelberg  found  the  distance  between  the  upper  border  of  the  sym- 
physis and  the  navel  varied  in  different  women  as  mucli  as  six  i^iches." 
The  average  distance  from  the  symphysis  pubis  to  the  fundus  of  the 
uterus  in  the  different  months  of  pregnancy  ho  found  waa — 


From  the  2Sd  to  tlio  20th  week 8^  inchf8.f 

"  "  "  28th  week. lOi  " 

"  "  "  80th  week 11  " 

«  "  «  82d  and  88d  week 11|  « 

"  "  "                     84th  week 13  " 

"  •'  "  86th  and  B6th  week 12J  » 

"  «•  "  STtli  ond  38th  weok 13  " 

"  "  "  89lh  and  40th  week ISJ  " 


fBut  the  size  of  tlie  uterus  is  subject  to  considerable  variations,  due 
to  the  size  of  the  child  and  the  amount  of  the  amniotic  fluid. 
•  "  Lehrbuch  dcr  Ocb.,"  Bd.  ii,  p.  115. 
f  Tbcac  ineK«urenie:nt«  cicecd  considerably  those  fiirnisbed  by  Fnrro,  p.  83.  The  dis- 
erepuidef  are  due  in  [lart  to  tbc  citoDt  of  indiridual  rariation,  aud  in  part  to  tbe  fact 
that  tbey  were  made  vith  a  tape-measure.  Tbiu,  Ahlfeld,  employing  the  cyrtomitre  of 
Itaadclooquf,  foond  the  distance  from  the  syniphysU  pubis  to  the  fundus  only  ten  and  a 
half  inches  in  the  fortieth  week.  Ablfcid  found  the  length  of  tbe  child  to  be  nearly 
double  tbe  distance  between  the  head  and  breech  when  tbe  child  osoumcd  the  attitude 
asual  in  the  nteru*.  To  determine  the  date  of  pregnancy,  he  proposed  to  measurv  the 
axil  of  the  fuptoa  tn  uttro,  by  means  of  a  cyrtomitre,  one  extremity  of  which,  passed  into 
(he  vagina,  rested  upon  tbe  child's  head,  while  the  other  was  extended  to  a  mark  upon  the 
abdominal  wall  corresponding  to  the  breech.  lie  then  sought  to  establish  the  length  of 
a  cliild  at  each  week  of  pregnancy.  His  tables  show,  howeTcr,  such  variations  in  the 
iHir  of  children  tram  in  the  mmo  week  as  to  impair  tbe  practical  value  of  the  method. 
Vide  AHLrELD,  "  Itcstimmung  der  Grosso  and  des  Altera  der  i'rucht  Tor  dcr  Gcburt," 
•Arch.  L  Gynaek.,"  Od.  U,  p.  3S3. 
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CHAPTER  VI. 


TBE  MANAGEMSXT  OF  PRSOyAJfCT. 


Hygiene  of  pregnftncj. — Tlic  disorders  of  prcgnnncT. — ^The  blood-chiing<ra  of  pn^gIUlne7. 
— PcmidouB  ansemia. — Hydiirmic  a?denia. — Varicose  Teins. — Naiisoa  and  TomUinc. 
— lieart-bum — Iniialivatioa. — Pruritus. — Face-ache. — Ccpbalalgia. — luaonuiik. 

In  studying  the  effects  of  pregnancy  we  Baw  that,  besides  the  k 
changes  in  the  8e.\aal  ajjparatas  and  the  disturbances  produced  byl 
pressure,  the  organism  had  to  adapt  itself  to  a  Tariety  of  new  condi- 
tions, of  which  the  most  conspicuous  were  alterations  in  the  quality  of 
the  blood  and  increase  of  its  quantity,  with  additional  work  thrown 
upon  the  lungs  and  kidneys,  and  reflex  derangemeuta  of  the  nervous 
and  digestive  systems.  The  physiological  condition  of  the  pregnant 
woman  approximates  so  closely  to  what  would  be  regarded  as  patholog- 
ical at  other  times  that  the  necessity  arises  for  the  patient  to  carefnUj 
observe  hygienic  rules,  while  the  physician  often  linds  himself  calledl 
npoQ  to  exorcise  his  art  in  restraining  distressing  gymptoim  within 
limits  con.'iistent  with  the  healthy  progress  of  gestation. 

The  Hygiene  of  Preg^iancy. — During  the  pregnant  state,  the  in- 
creased elimination  of  carbonic  acid  by  the  lungs  is  necessarily  associ- 
ated with  increa-sed  consumption  of  oxygen.  This  respiratory  activity 
makes  an  abundance  of  fresh,  pure  air  a  matter  of  prime  importance. 
As  a  rule,  therefore,  a  rural  neighborhood  is  more  conducive  to  nor- 
mal pregnancy  than  large  cities.  To  be  avoided  are  small,  close,  heated 
rooms,  confinement  in-doors,  and  crowded  assemblages. 

The  dietary  should  embrace  all  nutritious,  easily-digested  articles  J 
of  food.  The  natural  tendency  to  acidity,  heart-burn,  flatulence,  and  ' 
colic  is  apt  to  be  increased  by  indulgence  in  the  products  of  the  frying- 
pan  and  the  dainties  of  the  piistrj-cook  and  confectioner.  Tlie  con- 
suming desire  for  unwonted  articles  of  food,  which  is  cnstomurily 
termed  "longings,"  I  have  never  yet  witnessed,  and  am  tempted  to 
regard  as  in  a  great  measure  mythical.  A  good  appetite  is  the  best 
safeguard  against  most  of  the  discomforts  of  pregnancy.  Owing,  how- 
ever, to  the  activity  of  the  assimilative  processes,  a  very  moderate  ap- 
petite is  not  incompatible  with  a  considerable  gain  in  weight.  A  very 
large  appetite  is  not  normal  during  pregnancy,  and  requires  to  be 
restrained. 

The  dress  should  be  loose  and  easy.  Garters  and  tight  coneti 
should  be  discarded.    When  the  projection  of  the  abdomen  remoTMi 
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the  folds  of  the  dress  from  the  lower  limbs,  flonnol  drawers  reaching 
to  the  waist  should  be  woni  as  a  protection. 

Gentle  exercise,  not  pushed  to  the  verge  of  fatigue,  shonld  be  en- 
couraged. Walks  and  drives  in  tho  fresh  air  are  the  best  means  of 
fostering  sleep  and  maintaining  the  ap[K?tite  and  general  assimilative 
processes.  Violent  exercise,  on  the  other  hand,  is  liable  to  produce 
miscarriage.  It  is  stated  that  the  predisposition  to  miscarriage  is 
greatest  at  the  third  and  seventh  month.  Throughout  pregnancy 
special  care  should  be  observed  at  the  recurrence  of  the  menstrual 
ejiochs.  Long  railway  journeys  at  such  times  are  a  frequent  cause  of 
trouble.  Marital  relations,  though  not  absolutely  to  be  prohibited, 
should  be  of  infrequent  occurrence.  Excesses  in  the  newly  married 
are  a  common  source  of  abortion. 

The  skin  should  be  kept  in  good  condition  by  frequent  bathing,  as 
by  its  eliminative  action  it  is  capable  of  relieving  the  kidneys  of  a  por- 
tion of  the  work  thrown  upon  them.  The  increased  vaginal  secretion 
renders  it  important  for  the  woman  to  frequently  wash  the  external 
genitula.  The  vaginal  douche  is  a  source  of  comfort  to  many  women, 
but  the  quantity  injected  should  not  exceed  a  pint  of  water,  and  should 
be  introduced  slowly,  with  every  precaution  in  the  way  of  allowing 
uu  immediate  reflux  to  take  place. 

The  increased  irritability  often  observable  in  pregnant  women  calls 
for  Uie  greatest  forbearance  and  gentleness  on  the  part  of  those  who 
are  brought  into  close  contact  with  them.  Their  unreasonableness  is 
not  to  be  cured  by  either  impatience  or  stern  treatment  It  is  tho 
product  of  ner\ou3  derangement,  and  is  to  bo  regarded  as  due  rather  to 
physical  than  to  moral  fault. 

The  Disorders  of  Pregnancy.  —  Among  women  reared  amid  the 
refinements  of  civilization  the  entire  period  of  pregnancy  is  very  fre- 
quently attended  with  a  great  deal  of  discomfort.  The  attempt  to 
relieve  the  disorders  of  pregnancy  seriatim,  it  should  be  stated  in  a 
general  way,  is  a  vain  nndortuking,  and  is  a  good  method  to  beget  hys- 
teria by  fixing  the  female's  attention  upon  minor  ailment!-.  The  best 
medicines,  in  a  large  proj)ortion  of  cases,  are  amnscmcnts  and  occu- 
pations calculated  to  produce  a  forgctfulness  of  self.  When,  liow- 
ever,  the  disorders  of  pregnancy  advance  beyond  tho  stage  of  dis- 
comfort to  that  of  actual  suffering  or  danger,  every  effort  should  be 
put  forth  for  their  relief  or  mitigation. 

The  Blood-Changes  of  Pregnancy. — The  most  important  changes 
consist  in  the  loss  of  red  corpuscles  and  albumen.  The  former,  as 
the  oxygen-carriers  to  the  tissues,  are  illy  spared  from  the  economy. 
When  they  have  undergone  destruction  to  any  material  extent,  the 
cell-elements,  whose  vitality  is  intimately  associated  with  the  power  to 
take  oxygen  from  the  blooJ,  suffer  from  inanition,  and  the  starved 
cells  wasto  or  fill  with  fatty  molecules.    These  changes  are  of  neces- 
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Bity  followed  by  loss  of  weight,  muscular  prostration,  impaired  func- 
tional activity  of  the  secretory  organs,  and  increased  nerve  irritability. 
Afi  a  consequence,  the  appetite  fails,  the  digestion  is  weakened,  neural- 
gic pains  develop,  and  even  moderate  muscular  exertion  is  attended  with 
effort  and  followed  by  a  sense  of  fatigue  ;  vertigo,  loss  of  memory,  and, 
in  severe  cases,  chorea,  hysteria,  and  insanity,  may  result  from  the 
deranged  condition  of  the  nerve-centers  ;  attacks  of  syncope,  palpita- 
tions, and  praecordial  oppression  point  to  feeble  heart-action  ;  the  arte- 
rial tension  is  lowered  and  venous  hyperaemia  results  ;  and,  finally,  the 
stagnant  blood,  deprived  of  its  albumen,  in  place  of  inviting  endos- 
motic  currents,  transudes  through  the  walls  of  the  vessels,  giving  rise 
to  cedenia  and  dropsicid  effusions.  Gusserow*  (1871)  called  attention 
to  the  fact  that  the  anaemia  of  pregnancy  might  progress  to  such  on 
extreme  as  to  produce  a  fatal  termination. 

The  treatment  of  aneemis  is  largely  prophylactic.  Light,  air, 
moderate  exercise,  good  food,  regulation  of  the  bowels,  cheerful  society, 
and  an  occasional  respite  from  household  and  family  cares,  will  always 
be  the  main  checks  to  its  extreme  development.  Iron,  though  of  little 
avail  in  repairing  losses  which  have  already  taken  place,  is  of  the  ut- 
most value  in  limiting  the  progress  of  the  malady.  Iron  reduced  by 
hydrogen,  in  three-grain  doses,  either  alone  or  combined  with  a  fiftieth 
of  a  grain  of  arsenic,  has  rendered  me  most  service  in  this  affection. 
It  should,  however,  be  continued  mthoat  intermigsion  for  weeks  at  a 
time  in  order  to  obtain  the  full  advantage  of  its  beneficent  action. 
The  liquid  forms  of  iron,  so  useful  at  other  times,  I  have  rarely  found 
tolerated  for  a  lengthened  period  in  the  pregnant  state.  In  weakened 
8tat«s  of  the  stomach,  when  the  latter  revolts  at  beefsteak  and  muttoQi^^ 
easily  assimilated  albuminoid  articles,  such  as  milk,  soft-boiled  eggV^| 
and  scraped  raw  or  underdone  meat,  should  be  administered  in  small 
but  fre([uently  repeated  portions.  Where  the  marasmus  is  extreme, 
and  the  rectum  tolerant,  the  stomach  may  be  relieved  of  a  part  of  its 
duty  by  the  use  of  nutritive  enemata  pi-epared  in  accordance  with  the 
now  familiar  prescription  of  Leube.  In  the  pernicious  form  of  anremia, 
Gusserow  tried  transfusion,  but  without  success.  He  recommended, 
therefore,  the  resort  to  premature  labor.  In  a  case  which  occurred 
me  in  hosjiital  practice,  before  my  attention  was  drawn  to  Gusserow'! 
essay,  I  employed  the  latter  method  after  consultation  with  my  col- 
leagues. The  patient  made  a  slow  but  apparently  sure  progress  tow- 
ard recovery,  until,  at  the  end  of  a  month,  she  managed,  in  the  tem- 
porary absence  of  the  ward  nurse,  to  get  out  of  bed  and  make 
hearty  meal  of  corned-beef  and  cabbage.  Vomiting  set  in,  foUowi 
by  collapse,  which  proved  fatal  in  a  few  hours.  This  pernicious 
form  of  anaemia,  though  not  confined  to  multiparjp,  develops  most 

*  OcBSEROw,  "Cebor  hocbgradigstc  Anaomie  SchwuDgorcr,"  "Arch.  {.  Gyiuck.,"  BiL 
U,  p.  818. 
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frequently  in  women  wbo  have  borne  many  children  in  rapid  suc- 
cession. 

A  not  unusual  result  of  hydremia  consists  in  a  swelling  of  the 
lower  extremities,  beginning  at  the  ankles,  and  thence  extending  up- 
ward and  invading  often  the  labia,  the  vagina,  and  the  lower  segment 
of  the  uterus.  When  not  associated  with  kidney  complications,  this 
oedema  is  rarely  dangerous,  though  often  the  source  of  extreme  dis- 
comfort. In  some  cases  of  oedema  of  the  vulva,  the  labia  may  attain 
to  the  size  of  a  man's  head,  and  become  nearly  diaphanous  from  the 
serous  infiltration.  When  the  distention  is  extreme,  gangrene  may 
threaten  and  make  it  necessary  to  resort  to  puncture.  In  lying-in 
hospitals  this  should  be  done  with  every  antiseptic  precaution.  With 
free  drainage  established,  the  swelling  rapidly  subsides.  In  a  half- 
dozen  cases  which  I  J^vo  thus  far  treated  in  this  manner,  premature 
labor  has  followed  in  the  course  of  two  or  three  days,  a  coincidence  of 
such  frequent  occurrence  as  to  make  it  necessary  to  employ  puncture 
with  circumspection. 

(Edema  of  the  lower  extremities  seldom  disappears  entirely  before 
confinement,  though  relief  is  sometimes  experienced  in  the  last  month, 
when  the  fundus  of  the  uterus  falls  forward.  Slight  degrees,  such  as 
swelling  hmitod  to  the  feet,  making  it  necessary  for  the  woman  to  go 
around  in  old  shoes  or  her  husband's  slippers,  do  not  require  treat- 
ment Where,  however,  the  skin  of  the  limbs  becomes  tense  and 
painful,  warm  cloths  should  be  applied,  diaphoresis  if  possible  should 
be  induced,  tonics  should  be  administered,  and  the  patient  be  kept  in 
a  recumbent  position,  or  with  the  extremities  raised  A  V Americaine. 
Uydragogne  cathartics,  by  still  further  impoverishing  the  blood,  tend 
to  aggravate  the  difficulty. 

Varicose  Veins. — Varicose  veins  occur  with  greater  frequency  in 
multipara)  than  in  primiparse.  So  long  aa  the  largo  veins  are  not 
involved,  they  possess  slight  significance.  The  saphena  is  always  first 
affected,  then  the  lateral  branches  upon  the  inner  surface  of  the  leg 
and  thigh,  especially  just  above  the  knee,*  and  less  commonly  the 
veins  of  the  vulva.  Dilatation  of  the  hsemorrhoidal  veins  is  a  very 
frequent  occurrence. 

The  treatment  of  varicose  veins  is  limited  to  the  adoption  of  meas- 
ures to  prevent  their  increase,  and  to  provide  against  the  dangers  of 
rupture.  The  first  indication  is  best  fulfilled  by  regulation  of  the  bow- 
els and  the  wearing  of  elastic  stockings.  The  subcutaneous  injection  of 
one  to  two  grains  of  crgotine  in  solution  has  been  recommended,  and  is 
reported  not  to  awaken  uterine  contractions.  As  the  danger  of  rupture 
is  not  q)eculative  (Spicgelberg  f  reports  two  cases  of  fatal  haemorrhage 

•  SpiEnn.BEito,  loc.  eit^  p.  280. 

f  I  hut.,  p.  250.  For  »  complete  dlscauion  of  the  subject,  vide  "  De«  vsricc*  cbci  \% 
femme  enceinte,"  "Thftge  d'AgK"g»tion,"  par  le  Dr.  P.  Bi'D3. 
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from  this  canse),  the  patient  should  always  be  provided  with  a  com- 
press and  bandage,  which  she  should  be  taught  to  apply  herself  in 
of  u  sudden  t-mergency  before  professional  aid  can  bo  obtained. 

Nausea  and  Vomiting. — There  are  few  known  therapeutical  agents 
wliich  have  not  at  one  time  or  another  been  essayed  iis  remedies  for 
the  nausea  and  vomiting  of  pregnancy.  Some  of  them  have  even  en- 
joyed for  a  time  high  repute  aa  specifics,  bat  the  sobering  effect  of 
experience  has  invariably  served  to  dispel  illusive  hopes,  the  most  sue 
cessful  of  them  proving  uncertain,  and  of  benefit  to  only  a  limite 
class  of  patients.  It  is  usually,  therefore,  the  part  of  prudence  to  do 
nothing  for  the  minor  degrees  of  the  affection,  such  as  the  ordinaryj 
morning-sickness,  or  even  for  continuous  nausea,  so  long  as  the  in| 
tion  of  food  and  the  general  nutrition  of  the  patient  are  imdistnrbec 
For  these  cases  Seyfert's  advice  to  let  the  wife  go  home  on  a  visit 
her  mother,  implying  the  value  of  changed  surroundings,  furnishes  a 
sornccable  hint  in  the  way  of  practice.  When,  however,  the  distr—-- 
ing  symptoms  continue  after  the  first  three  months,  and  percepi.l  I> 
tend  to  exhaust  the  vital  powers,  every  resource  should  be  trieil  in 
turn,  in  the  hope  that  some  one  of  the  many  in  repute  may  prove  of 
service  as  a  means  of  warding  off  impending  disaster. 

At  the  outset  of  any  systematic  plan  of  treatment  for  pregnancv- 
vomiting,  it  is  essential  that  the  physician  should  inspire  his  patient 
with  confidence  in  his  ultimate  success.  Care  sbould  be  taken  to  reg- 
ulate the  bowels,  as  constipation  invariably  aggravates  existing  gastric 
disturbance.  Coitus  often  increases  the  sickness.  If,  in  the  early 
months,  the  uterus  is  found  retroverted  or  retroflexed,  it  should  be  re- 
placed in  the  knee-chest  position,  and  the  recurrence  of  the  displacement 
should  be  prevented  by  a  suitable  pessary.  A  speculum  examinationl 
should  be  made  of  the  cervix,  and,  should  it  be  found  eroded,  the  raw 
surface  should  be  brushed  at  intervals  of  from  two  to  three  days  with  i 
ten-per-cent  solution  of  nitrate  of  silver.  In  quite  a  number  of  coses  I 
mitigation  of  the  distress  is  obtained  by  applying  the  fnradaic  curreni 
to  the  pit  of  the  stomach  ;  in  others,  the  ice-bag  applied  to  the  cervi- 
cal vertebrsB  affords  a  considerable  measure  of  relief ;  and  again  in  still 
others  the  sickness  is  helped  by  spraying  the  pit  of  the  stomach  with 
ether.  The  inhalation  of  oxygen  has  likewise  been  tried  by  Pinard 
with  success.  To  many,  ice-cold  effervescent  drinks  are  grateful.  Dr. 
Fordyce  Barker  recommends  carbonic-acid  water  containing  a  drachm 
of  bromide  of  potassium  to  the  siphon.  Dry  champagne  is  of  assist- 
ance to  a  comparatively  small  class,  but  more  often  I  have  found 
revolting  to  a  squeamish  stomach.  Of  medicinal  agents,  subnitrate  ' 
bismuth  and  the  oxalate  of  cerium  possess  the  widest  application. 
Usually  I  order  t«n  grains  of  the  former,  combined  with  five  to 
grains  of  the  latter,  to  be  taken  ten  minutes  before  eating.  In  ca 
of  gastric  catarrh,  my  favorite  is  the  tincture  of  uux  vomica  given  in 
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ten-drop  doses  before  meals.  Drop-doses  of  Fowler's  solation  at  meal- 
time are  said  to  exert  considerable  inflaence  in  allaying  stomach  irrita- 
bility. A  twelfth  of  a  grain  of  morphia  given  hypodermically  or  by 
the  mouth  will  frequently  aid  the  retention  of  food  by  the  stomach, 
^  but  may  lead  to  the  formation  of  the   opium-habit.     Simmons,  of 


''ohama,  recommends  the  injection  of  thirty  grains  of  chloral  per 
m  morning  and  evening,  a  practice  of  which  Richardson  advises 

Iior  trial.*  After  eating,  digestion  may  be  promoted  by  ten  grains- 
^  J  cpsin,  given  alone  or  with  either  the  dilute  muriatic  acid  or  Hors- 
'  -d'a  acid  phosphate. 
If  the  foregoing  measures  prove  of  no  avail,  the  patient  shoald  be 
oade  to  take  small  quantities  of  easily  digested  food,  such  as  milk  and 
lime-water,  koumyss,  Valentine's  beef-juice,  or  the  pulp  scraiwd  from 
raw  or  underdone  beef,  at  hourly  intervals, while  rest  in  bed  is  maintained 
for  the  purpose  of  avoiding  the  slightest  unnecessary  waste  of  tissue. 
H  In  very  rare  instances  the  vomiting  becomes  incessant,  and  resists 
BTcry  remedy.  If  death  from  starvation  threatens,  it  may  become 
■Becessary,  as  an  ultimate  resource,  to  terminate  pregnancy  by  artifi- 
cial means.  The  severest  cases  rarely  are  such  at  the  beginning. 
Usually,  at  the  outset,  there  is  a  jieriod  of  nausea,  followed  by  occa- 
sional attacks  of  easy,  painless  vomiting.  Bnt  in  time  everything 
taken  into  the  stomach  is  rejected.  The  patient  experiences  a  disgust 
for  all  fiwd,  or,  rarely,  a  craving  for  indigestible  articles  of  diet.  With 
this  condition  is  often  associated  pains  in  the  stomach  and  profuse 
salivation  ;  constipation  is  common  ;  diarrhoea  is  the  exception.  Ac- 
cording to  Horwitz,  patients  sometimes  complain  of  unpleasant  odors 
(hv7)erosmia).  With  the  constant  vomiting,  they  become  wasted, 
pale,  and  apathetic.  As  exhaustion  becomes  marked,  the  pulse  grows 
weak  and  rapid  ;  the  respirations  are  more  frequent ;  the  skin  of  the 
body  becomes  dry  and  hard  ;  the  extremities  arc  cold  and  blue,  and  at 
times  are  covered  with  sweat.  Now  and  then  a  slight  elevation  of 
temperature  is  observable.  The  vomited  matter  consists  of  mucus 
mingled  with  bile,  and  is  sometimes  tinged  with  blood.  Toward  the  end 
constant  thirst  is  felt,  the  mouth  and  throat  are  dry,  the  buccal  mu- 
cous membrane  is  reddened,  the  tongue  is  red  at  the  tip  and  brown  at 
the  root,  sordes  cover  the  gums  and  the  teeth,  and  the  breath  has  a 
most  disgusting  odor.  The  quantity  of  the  urine  sinks  to  a  few  ounces 
daily,  is  concentrated,  and  contains  both  albumen  and  cast^,  the  latter 
ordinarily  epithelial,  but  sometimes  fibrinous.  Toward  the  close  of 
life  extreme  emaciation  and  weakness  ensue,  the  face  is  pinched,  the 
eyes  are  dull  and  sunken,  fainting  attacks  arc  frequent,  the  sensorium 
is  sometimes  unobscured,  but  often  there  are  hallucinations  and  de- 
lirinm.     Before  life  closes  the  vomiting  ceases. 


QjniK. 


•  BiniAlwwos,  "  n.Tdrate  of  Chloral  in   Obstetric  Practice,"   "  Trans,  of  tiie 
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Bemissions  in  the  course  of  the  disease  are  not  nucommon.  Some- 
times the  strength  holds  out  to  the  end  of  pregnancy.  The  foetus  in 
these  cases  suffers  but  little  from  the  exhaustion  of  the  mother.  In 
general,  however,  the  prognosis  is  bad.  Juulin  has  reported  one  hun- 
dred and  twenty-one  cases,  with  forty-nine  deaths.  Without  treul- 
ment,  of  fifty-seven  cases,  twenty-eight  were  fatal ;  with  treatment 
(abortion  induced),  of  thirty-six  patients,  nine  only  died. 

The  treatment  consists  first  in  the  careful  removal  of  all  compli. 
eating  conditions.  In  the  early  stages  it  may  be  suflBcicnt  to  resort  to 
the  measures  already  recommended.  If  the  vomiting  is  literally  nn- 
controllable,  the  patient  should  bo  placed  at  rest  in  bed,  Kvery  un- 
necessary movement  should  be  avoided.  Horwitz  recommends  that 
the  room  be  darkened,  and  in  advanced  cases  that  warmth  be  applied 
to  the  body.  Eectal  alimentation  is  often  capable  of  rendering  excel- 
lent service.*  Peptonized  milk,  defibrinatcd  blood, f  and  the  beef  and 
pancreas  solution  of  Leube,t  may  be  used  for  this  purpose.  The  quan- 
tity should  not  exceed  four  to  six  ounces,  and  should  not  be  repeated 
more  frequently  than  three  to  four  times  in  twenty-four  hours.  Some- 
times it  is  necessary  that  the  stomach-rest  should  be  absolute.  It  15, 
however,  permissible  for  the  patient  to  ease  her  thirst  with  bits  of  ico 
or  small  quantities  of  sparkling  drinks  when  they  are  not  immediately 
ejected.  If  the  latter  is  the  case,  I  administer  eight  ounces  of  water, 
with  the  addition  of  two  whites  of  eggs,  per  rectum  three  times  daily, 
in  addition  to  the  regular  enemas.  Usually  it  will  be  necessary  to 
quiet  the  nervous  system  by  some  anodyne  agent.  Dr.  Busey  recom- 
mends the  rectal  administration  of  bromide  of  potassium,  Ilorwiti 
and  Sutugin  press  the  claims  of  chloral.  Codeia  by  the  mouth,  and 
morphia  hj^podcrmically,  are  of  undoubted  service  in  many  cases. 
But  the  choice  will  have  to  be  determined  by  the  idiosyncrasy  of  the 
patient. 

After  the  regular  continuance  for  a  few  days  of  the  rectal  alimen- 
tation, attempts  should  be  made  to  test  the  capacity  of  the  stomach  to 
retain  solid  food,     Sutugin  got  good  results  from  little  balls  of  meat 


•  Dr.  Brsrr,  In  ad  Brticle  puWiehpd  in  the  "  Am.  Jour,  of  the  Med.  Sci."  (1876,  pp. 
112-1 1"),  itdvifios  gtomaeh-rest,  nutritive  eneinatii,  and  the  rcct»l  adminiatration  of  bro- 
mide of  potassium.  Later  experienoea  hare  full;  coaflrmed  the  value  of  bis  recommen- 
dations. 

f  We  owe  this  excellent  giif^cstion  to  Dr.  A.  H.  Smith.  The  defibrinatcd  blood  ihoold 
be  administered  warmed,  three  to  four  ounces  at  a  time,  once  in  eight  houn.  To  present 
decomposition,  Dr.  Smith  advisea  the  addition  of  a  grain  and  a  half  of  chloral  to  cadi 
fluidounoe  of  the  blood. 

(  Lecbk'8  formula  consists  of  6tc  to  ten  ounces  of  finclj  chopped  bocf,  to  which 
should  be  added  one  third  it«  weight  of  finely  minced  pancreas  (pig  or  oi).  The  mizturt 
should  b«  trcjited  in  a  mortar  with  fire  ounces  of  lukewarm  water,  and  redugcd  to  a 
thick  soup  (Fosteb's  "  Clinical  Medicitie,"  p.  24).  Not  more  than  four  to  six 
should  be  given  at  a  time,  nor  more  frequently  than  once  in  four  hours. 
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which  he  had  cooked  over  a  spirit-hiinp.  Small  quantities  of  pepto> 
nized  milk,  or  pancreatized  solntious  of  meat,  should  be  tried,  though 
Bometimes  indigestible  articles  of  food  ore  found  to  bo  those  which  aro 
really  best  tolerated. 

Dr.  Henry  F.  Campbell  •  relates  a  case  where  ho  nourished  a  pa- 
tient fifty-two  days  by  the  rectum  alone.  Such  cases  are  very  rare, 
owing  to  the  fact  that  in  time  the  rectum  becomes  intolerant  of  the 
presence  of  injected  materials.  If,  therefore,  the  rectal  method  of 
nutrition  fails  to  relieve  the  patient,  the  induction  of  abortion  or  pre- 
mature labor  should  be  resorted  to  before  the  stage  of  extreme  inan> 
ition  is  reached.  But  first  in  such  a  case  it  is  well  to  recall  the  ex])e- 
rience  of  Dr.  Copeman,  of  Norwich,  England.  Desirous  of  exciting 
abortion  (patient  at  sixth  month),  ho  pushed  his  finger  upward  through 
the  cervix  to  the  membranes.  These  he  tried  to  rupture  with  a  sound, 
but  without  success.  Two  hours  later  he  returned  to  his  patient,  and 
found,  to  his  astonishment,  the  vomiting  had  ceased.  Later  he  tried 
the  plan  of  dilating  the  os  externum  and  cervix  with  the  index-finger 
for  the  cure  of  persistent  vomiting,  and  in  four  cases  he  succeeded  by 
this  method  in  removing  the  distressing  symptom.  In  three  subse- 
quent trials  he  found  tliat  it  was  not  necessary  to  press  up  to  the  os  in- 
ternum, but  that  it  sufficed  to  jiass  the  index-finger  to  the  first  joint 
Rosenthal  has  since  reiwrted  two  favorable  cases.  Dr.  W.  Gill  Wylie  f 
believes  that  most  cases  of  nausea  may  be  cured  by  Copeman 's  method 
combined  with  treatment  of  any  discoverable  cervical  lesion.  lie  has 
devised  a  special  steel  dilator  to  take  the  place  of  the  finger.  Ilis  de- 
scription of  his  plan  of  conduct  is  as  follows  : 

"  The  vulva  and  vagina  are  carefully  washed  with  a  l-to-3,000  solu- 
tion of  mercuric  bichloride.  I  then  dip  the  blades  of  my  dilator  in  pure 
carbolic  acid  and  shake  off  the  free  acid  and  introduce  the  points  into 
the  cervix  for  about  half  an  inch,  and  slowly  dilate  until  the  blades 
separate  from  one  third  to  one  half  an  inch.  If  there  is  an  eroded  or 
everted  diseased  tissue  present,  I  touch  it  lightly  with  an  applicator  that 
has  been  dipped  in  pure  carbolic  acid.  I  then,  with  a  powder-blower, 
cover  the  cervix  with  a  thin  layer  of  iodoform,  and  place  against  the 
cervix  a  flat  pledget  of  borated  absorbent  cotton  soaked  in  pure  glycer- 
ine, which  is  to  be  removed  in  twenty-four  hours  by  means  of  a  short 
string  attached  to  it  In  some  cases  there  is  slight  pain,  but  in  most 
caws  no  pain  or  real  disturbance  whatever  is  produced.  As  a  rule, 
this  will  relieve  nausea ;  but  after  four  or  five  days,  if  there  is  still 
nausea,  I  repeat  the  dilatation,  and  may  pass  the  dilator  throe  fourths 
of  an  inch,  and  in  some  cases,  where  the  cenix  is  long,  even  more. 
Very  rarely  will  more  than  two  dilatations. be  needed.     In  some  cases 

*  H.  F.  Caktbell,  "RccUI  Alimentation  ia  Pregnancy,"  "Tnuu.  of  the  Am.  G711. 
Boc,"  ToL  Ui,  p.  J7S. 

f  Wrut,  "  Vomiting  in  Prognancj-,"  "N.  T.  Mod.  Ilcconl,"  Dec  6,  1884. 
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the  ocrriz  is  so  patulous  that  dilatation  may  seem  to  be  useless,  but 
well  up  ia  tlio  cervix  tight  bands  may  be  found,  and,  when  stretched, 
complete  relief  ia  elTocted.  Even  where  the  cervix  is  lacerated  and 
apparently  open,  bands  may  be  found,  and,  when  stretched,  relief  is 
obtained.  It  is  easy  in  such  cases  to  recognize  when  the  end  of  the 
dilator  comes  against  the  os  internum,  for  it  is  firmly  closed,  and  by 
passing  the  instrument  until  the  os  is  felt,  and  then  slightly  withdraw- 
ing it,  dilatation  can  be  done  without  much  risL  In  severe  cases  the 
cervix  may  be  of  a  very  bluish-black  color.  The  glycerine  application 
causes  a  free  watery  discharge,  and  relieves  this  congestion.  Formerly 
I  used  nitrate  of  silver  for  granular  erosion,  but  I  found  that  the  car- 
bolic acid  and  glycerine  had  an  equally  good  eifect." 

Horwitz  was  less  fortunate  ;  still,  the  trial  of  the  measure  is  justi- 
fiable, inasmuch  as  its  failure  does  not  aggravate  the  patient's  discom- 
fort, and  does  not  measurably  delay  the  resort  to  the  artificial  inter- 
ruption of  pregnancy.  By  the  latter  method  McClintock  reports  in 
thirty-six  cases  the  saving  of  twenty-seven  lives.  It  is  obvious  that 
the  results  are  mainly  determined  by  the  condition  of  the  patient  at 
the  time  tlio  operation  is  undertaken.  In  the  advanced  stages  of  the 
disease,  after  the  tongue  has  become  dry  and  brown,  the  uriuc  scanty 
and  albuminous,  and  when  the  wasting  and  prostration  have  reached 
an  extreme  degree,  it  is  hardly  to  be  expected  that  many  lives  are  to 
be  rescued.* 

Heart-burn. — Ileart-bnrn  becomes  distressing  in  the  later  months 
of  pregnancy.  It  can  rarely  be  cured  before  delivery,  but  may,  in 
most  cases,  be  palliated  by  carbonate  of  magnesia,  or  hulf-teaspoonful 
doses  of  aromatic  spirits  of  ammonia. 

Salivatioii. — Excessive  flow  of  saliva  to  the  extent  of  two  to  three 
quarts  in  the  course  of  the  day  has  been  observed.  For  this  dis- 
order small  doses  of  atropia,  the  twelfth  of  a  grain  of  pilocarpine,  and 
the  fluid  extract  of  yiburnum  prunifolium  have  boon  severally  recom- 
mended. 

Pruritus. — Pruritus,  without  any  visible  affection  of  the  skin, 
sometimes  occasions  in  pregnant  women  an  unendurable  degree  of 
Buffering.  When  general,  temporary  relief  may  be  obtained  by  plac- 
ing the  patient  in  a  prolonged  soda-bath,  and  subsequently  rubbing 
the  entire  surface  with  vaseline.  Very  commonly  the  itching  is  con- 
fined to  the  distended  abdominal  walls.  In  such  cases,  cloths  wet 
with  cami)hor-liniments,  with  the  addition  of  chloroform  (lin.  saponis 
comp.,  3  v  ;  chloroformi,  3  j).  or  a  solution  of  carbolic  acid  (  3  j  ad 
Oj)  applied  to  the  itching  surftvce  will  usually  allay  the  irritoition  for 
tlie  time.     In  pruritus  of  the  vulva,  in  addition  to  local  external  ap 

*  For  recent  diacussioiu  of  ttila  Rtibject,  vidt  HoRwm,  "  Uebcr  das  unstlllbare  Er 
breclicn  dor  Scliw«ngcrcn,"  "  Zlsohr.  f.  Gcburtsk.  und  Gynnelc.,"  vol.  ix,  p.  1  tO.  ScTV. 
oix,  "  H}-pci'cmesU  Gravidarum,"  Berlin,  1883. 
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plications,  great  pains  sliould  bo  taken  to  cleanse  the  vagina  with  so- 
lutions of  borax  or  carbolic  acid.  A  hulf-pint  slowly  injected  into  tbe 
vagina  may  be  employed  twice  daily,  without  risk  of  provoking  labtir. 
If  tbe  itching  results  from  an  acrid  discharge  proceeding  from  an 
ulcenited  cervix,  the  application  of  nitmto  of  silver  or  the  introduction 
at  night  of  u  cotton  plug  soaked  in  a  solution  of  tannin  in  glycerine 
(ac.  tttimic,  3  j  ;  glycerinae,  J  j)  will  usually  afford  relief. 

Face-ache.— Neuralgia  of  tbe  lifth  nerve  is  a  common  affection  in 
pregnant  women.  It  can  often  be  quieted  by  the  external  api)lication 
of  aconite,  chloroform,  or  camphor  liniment.  Should  these  or  kindred 
remedies  fail,  it  is  best  to  resort  at  once  to  the  hypodermic  injection 
of  morphia.  The  recurrence  of  pain,  as  the  effects  of  the  morphia 
pass  away,  can  in  most  cases  be  prevented  by  giving  to  the  j)atient 
once  in  four  hours  from  three-  to  five-drop  doses  of  the  fluid  extract  of 
gelsemium,  sus])endiug  its  administration  so  soon  as  the  slightest  in- 
dication of  ptosis  is  produced.  Croton-chloral,  in  from  two-  to  five- 
grain  doses  hourly,  has  likewise  proved  effective.  Bartholow  advises 
not  to  push  the  remedy  beyond  fifteen  grains.  Lindner  (•'Arch.  f. 
Gynaek.,"  Bd.  svi,  p.  312)  recommends  ten  grains  at  a  dose  given  at 
bedtime. 

Cephalalgia. — Ilendacbe  should  l>e  treated  according  to  tlic  cause. 
Constipation  should  bo  removed,  and  iron  should  be  given  when  the 
headache  is  dependent  ujwn  anaemia.  If  of  malarial  origin,  I  have 
never  hesitated  to  give  quinine  in  large  doses,  and  have  never  yet  ob- 
served its  acting  as  an  oxytocic.  When  purely  of  reflex  origin,  the 
guarana-powdcr,  the  diffusible  stimulants,  and  the  entire  range  of 
nen-e  sedatives  are  indicated.  Unfortunately,  there  are  no  fixed  rules 
by  which,  in  a  given  case,  the  appro[)riate  remedy  can  be  invariably 
selected. 

Insomnia. — Troublesome  sleeplessness  may  toward  the  end  of  preg- 
nancy reduce  a  woman  to  an  unfavorable  condition  for  encountering 
the  ]KTils  fif  childbirth.  The  main  reliance  should  be  placed,  where 
possible,  upon  moderate  exercise,  ujwn  bromide  of  potassium,  chloral, 
camphor  and  hyoscyamus,  and  codeine.  The  ordinary  forms  of  opium 
should  Ik?  placed  under  the  ban.  on  account  of  the  fatal  facility  with 
which  the  opium-habit  is  acquired.  Even  in  ordering  the  less  ob- 
jectionable hypnotics,  care  should  be  taken  against  their  continued 
employment.  With  proper  caution,  however,  their  occasional  admin- 
istration for  the  purpose  of  breaking  a  morbid  habit  is  to  be  com- 
mended. 
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CHAPTER  VII. 

TUB  PUYSIOLOOY  OF  LABOR  A\J)  ITS  CLINICAL  Pl/EyOifKyA. 

Caas<><  of  labor. — Cterino  cootnuitioiis. — Action  of  labor-poJna  upon  the  aterioe  walla  — 
CoDtruction  of  ligainonts, — Action  of  abdominal  muaclea. — Action  of  vagina. — The 
pain  of  labor. — General  influence  of  labor-pnins  upon  the  organism. — Precureorjr 
symptoms  of  labor. — First,  seoonil,  and  third  stages  of  labor. — Duration. — Action  of 
the  expollenL  forced. 

Under  the  term  labor  are  comprised  all  the  physiological  and  me- 
ehauicttl  processes  by  means  of  which  the  extrusion  of  the  ovum  from 
the  maternal  organs  of  generation  is  effected.  As  the  term  implies 
exertion,  its  applicatioa  is  restricted  to  the  ])arturient  efforts  of  vi- 
viparous animals.  The  duration  of  pregnancy  varies  widely  iu  the 
different  classes  of  the  animal  kingdom.  The  occurrence  of  normal 
labor  is  coincident  with  the  maturity  of  the  fcetus.  This,  in  man,  is 
found  to  corresirond  ^-ery  nearly  to  the  interval  between  ten  menstmal 
l>eriods. 

Cacse-s  of  Labor. 

Speculation  as  to  the  proximate  causes  of  labor  has  bo  far  proved 
profitless.  The  following  jtarticulars  comprise  the  extent  of  our  knowl- 
edge of  tiie  conditions  which  prepare  the  way  during  pregnancy  for 
the  final  expulsive  efforts  : 

1.  During  the  first  three  months  the  growth  of  the  uterus  is  more 
rapid  than  that  of  the  ovum,  whicli  is  freely  movable  within  the  uter- 
ine cavity,  except  at  its  placental  attachment.  In  the  fourth  month 
the  reflexa  becomes  so  £ar  adherent  to  the  chorion  that  it  can  only  be 
separated  by  the  exertion  of  some  slight  degree  of  force,  and  the  am- 
nion is  in  contact  with  the  chorion.  After  the  fourth  month  the 
chorion  and  amnion  are  agglutinated  together,  though  even  at  the  ter- 
mination of  pregnancy  they  may  with  care  be  separated  from  one 
another-  After  the  fifth  month  the  agglutination  of  the  decidaa  vera 
and  reflexa  takes  place.  In  tlie  second  half  of  pregnancy  the  rapid 
development  of  the  ovum  causes  a  corresponding  expansion  of  the 
uterine  cavity,  the  uterine  walls  becoming  thinned,  eo  that  by  the  end 
of  gestation  they  do  not  exceed  ujwn  the  average  two  to  three  lines  iu 
thickness.  The  vast  extension  of  the  uterine  surface  is  not,  however, 
simply  u  conseipience  of  over-stretching,  a  fact  shown  by  the  circam- 
stancc  that  the  uterus  toward  the  close  of  gestation  is  increased  from 
twenty-  to  thirty-fold  in  weight,  and  by  the  histories  of  extra-uterine 
fetations,  in  which,  up  to  a  certain  limit,  the  uterus  enlarges  progres- 
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sively,  in  spite  of  the  non-prescuce  of  the  ovum.  The  augmented 
weight  of  the  uterus  is  the  result  of  the  increase  in  length  and  width 
of  the  individual  muscular  fiber-cells,  the  extreme  vascular  develop- 
ment, and  the  abundant  formation  of  connective  tissue.  Up  to  the 
Bixth  and  a  half  month  there  has  farther  been  observed  a  genesis  of 
new  fiber-cells,  especiall}'  upon  the  inner  uterine  surface.  According 
to  Ranvier,  the  smooth  muscular  fibers  become  striated  as  the  end  of 
gestation  is  reached.* 

The  precise  manner  in  which  the  distention  of  the  nterns  is  accom- 
plished has  as  yet  not  been  demonstrated.  A  priori  only  two  possibil- 
ities are  apparently  admissible,  viz.,  either  the  individual  structure 
eiementa  are  stretched  after  the  manner  of  elastic  bands,  or  a  re- 
arrangement of  the  muscular  eiementa  takes  place  in  such  wise  that  a 
certain  proportion  of  the  fiber-cells,  instead  of  lying,  as  in  the  begin- 
ning of  pregnancy,  ])arallcl  to  one  another,  gradually,  with  the  ad- 
vance of  gestation,  are  displaced,  so  that  the  ends  only  arc  in  juxta- 
position. It  is  probable,  though  not  proved,  that  toward  the  close 
the  thinning  of  the  walls  is  the  result  of  both  conditions.  Bearing 
these  premises  in  mind,  it  becomes  a  disputed  question  as  to  whether 
one  of  the  causes  of  labor  is  not  to  be  found  in  the  reaction  of  the 
nteras,  as  a  hollow  muscular  organ,  from  the  extreme  tension  to  which 
its  fibers  are  ultimately  subjected.  Countenance  to  the  affinnative 
side  is  aiTorded  by  the  tendency  to  premature  labor  in  hydramnion  and 
multiple  pregnancies,  in  which  a  high  degree  of  tension  is  reached  at 
a  iH?riod  considerably  antedating  the  complete  development  of  the 
foetus. 

2.  There  is  a  perceptible  increase  of  irritability  in  the  utems  from 
the  very  beginning  of  gestation.  Indeed,  the  occurrence  of  spontane- 
ous contractions  has  been  put  forward  by  Braxton  Hicks  as  one  of 
the  distinguishing  signs  of  pregnancy.  This  irritability  is  especially 
marked  at  the  recurrence  of  the  menstrual  epochs  ;  it  is  very  appar- 
ent at  the  beginning  of  pregnancy,  then  diminishes  in  the  middle  pe- 
riod, and  becomes  once  more  a  jirominent  feature  in  the  latter  months, 
when  spontanoous  painless  contractions  arc  ordinary  incidents  of  the 
normal  condition. 

3.  The  researches  of  Friodhindcr,  Kundnit,  Engclmann,  and  Leo- 
pold have  demonstrated  that  the  decidua  vera  of  pregnancy  is  dis- 
tinguishable into  an  out«r,  dense,  membranous  stratum,  composed  of 
large  cells  resembling  pavement  epithclia,  probably  metivmoqihosed 
cylindrical  colls,  and  an  —  in  appearance  —  underlying  mesh-work, 
formed  from  the  walls  of  the  enlarged  decidual  glands.  It  is  in 
this  spongy  layer  that  the  separation  of  the  decidua  takes  place,  the 
fundi  of  the  glands  persisting,  even  after  the  expulsion  of  the  ovum. 
By  many,  a  fatty  degeneration  of  the  cells  of  the  decidua  hiis  been 

•  VUU  Tarsiis  et  Ca^STRXCil.,  "  TraiU  dc  I'art  dcs  acoouchcmcnts,"  p.  208. 
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observed  toward  the  end  of  pregnancy,  but  Leopold,  Dohrn,  and 
Langhaua  have  shown  tliat  this  is  not  of  constant  occurrence.*  The 
trabeculffi  wliich  inclose  the  spaces  of  the  net-work  diminish  in  size 


Fio.  70. — Tlie  mucous  membrane  of  the  utenis.     A,  niimi<;n ;  /I,  roflrxa ;  J),  dcciilua  vermj 
/'.  A',  i;liiuJuliir  spaces  of  tho  lower  strutuui ;  J/,  mu«culiir  structun;  of  uUrim.     (£ng<" 
miitiii.) 

with  the  advance  of  preg;nancy.  Thus,  while  tliey  measure  at  the 
fourth  month  about  -^^  of  an  inch  in  thickness,  they  become  grailu- 
uily  recluf't'il  in  the  subsequent  months  to  ^^v  '^^  ""  inch,  a  change 
which  miiterially  facilitates  the  jieelirigoff  of  the  decidual  surfjice.f 

4.  From  the  fifth  month  onward,  large-sized  cells  make  their 
appearance  in  the  scrotina,  especially  in  the  neighborhood  of  Ujin- 
walled  vessels.  The  largest  of  the  so-called  giant-cells  contain  some- 
times as  many  as  forty  nuclei.  Though  a  physiological  product,  they 
resemble  for  the  most  part  the  so-called  specific  cancer-cells  of  the  older 
writers.  They  are  of  special  obstetrical  interest  from  the  fiict  observed 
by  Friedliiuder,  and  confirmed  by  Leopold,  J  that  they  })enetmte  the 
uterine  sinuses  from  the  eighth  month,  and  lead  to  coagulation  of  the 
blood,  and  to  the  formation  of  young  connective  tissue,  by  means  of 
which  a  portion  of  the  venous  sinuses  becomes  obliterated  before  labor  i 
begins.  The  subtraction  of  these  vessels  from  the  circulation  tends  to  i 
increase  the  amount  of  the  venous  blood  in  the  intervillous  spaces  of 
the  placenta. 

5.  It  is  proper  to  recall  here  the  fact  that  the  nerve-filamenta  of  the 
uterus  are  derived  in  principal  measure  from  the  sympathetic  system. 
The  large  cervical  ganglion,  which  in  i)rcgnaney  measures  about  two 
inches  in  length  by  one  and  a  half  inch  in  breadth,  receives,  however, 
in  addition  to  the  sympathetic  fibers,  filaments  from  the  second,  third, 
and  fourth  sacral  nerves. 

Physiology  has  as  yet  left  unsettled  the  question  as  to  the  tnaic 


•  LkopoU),  "  Studien  Uber  die  ScUlcitnhaut,"  etc.,  "Arch, 
f  Enoklmann,  "  Tlie  Mucous  Mrmbroue  of  the  Uterus,"  p 
t  Op.  ri/.,  pp.  192,  ti  teg. 


f.  0>iiiick.,"  Bd.  xi,  p.  4*. 
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channels  of  the  motor  impulses  which  are  conveyed  to  tlie  uterus  during 
labor.  One  of  my  hospital  patients,  with  paralysis  of  the  lower  ex- 
tremities, retention  of  urine,  and  loss  of  power  over  tlio  s])hiucter-uni 
muscle,  had  a  iwrfectly  natural  though  painless  labor.  The  cause  of 
the  paralysis  was  obscure,  the  patient  subsequently  making  a  complete 
recovery.  Jacquemart*  reports  a  similar  case,  in  which  the  paralysis 
was  due  to  partial  compression  of  the  cord  at  the  level  of  the  first 
dorsal  vertebra.  On  the  other  hand,  Schlesinger  f  has  shown  that  the 
sympathetic  is  not  the  only  motor  nerve,  as  reflex  movements  of  the 
uterus  follow  stimulation  of  the  organ  when  all  the  branches  of  the 
aortic  plexus  have  been  carefully  divided. 

A  motor  center  for  uterine  contractions  has  been  proved  to  exist  in 
the  medulla  oblongata.  This  center  is  excited  directly  to  action  by 
anspmic  conditions,  and  by  the  presence  of  carbonic  acid  in  the  blood 
conveyed  to  it.  Vivid  mental  emotions  may  either  awaken  or  suspend 
uterine  contractility. 

Keflex  movements  of  the  uterus  may  be  provoked  by  stimulating 
the  central  end  of  any  of  the  spinal  nerves,  a  fact  which  serves  to  ex- 
plain the  consensus  long  recognized  as  existing  between  the  breasts 
and  the  organs  of  generation.  AVhcn  the  spinal  cord  is  divided  below 
the  medulla  oblongata,  this  phenomenon  is  no  longer  observed.  Direct 
stimuli  to  the  uterus,  however,  determine  contractions  indei>endently 
of  the  uicdulla  oblongata,  the  spinal  cord  then  acting  as  a  reflex  center. 
The  presence  of  asphyxiated  blood  in  the  arterial  trunks  acts  as  a 
physiological  stimulus  to  labor.  J  By  the  separation  of  the  decidua 
from  its  organic  connection  with  the  uterus,  the  ovum  acts  as  a 
foreign  botly,  and,  as  is  well  known,  speedily  awakens  uterine  move- 
ments. Finally,  Kehrer  *  has  shown  that,  when  a  cornn  is  removed 
from  the  uterus  during  labor,  rhythmic  contractions  of  the  mus- 
cular fibers  will  continue  from  a  half-hour  to  an  hour  after  separa- 
tion, ]irovided  only  the  tissues  be  kept  moist  and  at  a  suitable  tem- 
perature. I 

The  following  theory  of  the  causes  of  labor  is  offered,  not  because 
of  its  completeness,  but  merely  as  a  means  of  grouping  the  foregoing 
facts  together  in  the  order  of  their  relative  importance.  The  advance 
[pregnancy  is  associated  with  increase  in  the  irritability  of  the  uterus, 

•  TAiunrn  et  CiiAXTiiEcn,  "Trsito  de  I'nrt  det  occoncticmentj,"  p.  229. 
\  Onrn  mid  Soiilcsimoeb,  Strieker's  "  Wiener  med.  Jahrbueli,"  1872. 

\  Vijf  SciiLKSixdin,  Strieker's  "Wiener  mtd.  Jnhrbueh,"  1873. 

*  KKituKK,  "  Dvitrage  ztir  rerglcichendc  und  cxperimcntcIleD  Gcbartskundc,"  Stes 
Hcfl.  p.  48. 

I  l-'omssTtis  ("  Zur  Innemtion  dcr  GcbJriDUttcr,"  "  Arch.  f.  Ornack.,"  vol.  rriii,  p.  S9-4), 
from  his  own  cxperimenta  and  thow  of  others,  cnncludes  that  the  determining  cause  of 
the  uterine  contractions  is  contninod  in  the  intra-muscular  ganglionic  cells;  that  t)!0 
oentnl  ocrre-orinns  rvgulatc  the  uterine  activity,  and  that  the  sjrmpathetic  acts  aimpljr  ta 
A  TBfo-motor  nerre. 
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»  property  most  pronounced  at  the  recurrence  of  the  menstrual  epochs; 
By  thinning  of  the  partitions  between  the  glandular  atructnres  the 
way  is  jjreparcd,  as  the  time  for  labor  approaches,  for  the  easy  separa-  . 
tion  of  the  dense  inner  stratum  of  the  decidua.  The  ready  response 
of  the  uterus  to  stimuli  reflected  from  the  peripheral  extremities  of 
the  spinal  nerves,  to  direct  local  irritation,  and  to  the  presence  of  blood 
surcharged  with  carbonic  acid  in  the  uterine  vessels,  explains  the  fre- 
quency of  paiuless  contractions  for  days,  or  even  weeks,  in  some  cases, 
previous  to  labor.  To  these  means  of  exciting  uterine  motility  there 
should  be  added,  in  all  jirobability,  the  reaction  of  the  uterine  muscle, 
from  the  tension  to  which  it  is  subjected  by  the  growth  of  the  ovum, 
and  to  circulatory  disturbances  in  the  cerebral  centers  sometimes 
effected  by  vivid  emotions.  Frequently  repeated  uterine  contractions, 
without  partial  separation  of  the  decidua,  are  hardly  comprehensible 
after  the  decidua  vera  and  reflexa  are  brouglit  into  close  contact  with 
one  another.  Such  a  physiological  separation  would,  of  necessity, 
when  of  sufficient  extent,  by  converting  the  ovum  into  a  foreign  body, 
furnish  an  active  cause  for  the  advent  of  labor,  in  the  same  way  that 
labor  is  prematurely  excited  by  a  similar  sejiaration  when  artificially 
induced.  Tlius,  by  the  time  the  development  of  the  foetus  is  com- 
pleted, all  things  are  in  train  for  its  expulsion.  When  other  causes 
do  not  early  ojierate  as  determining  forces,  the  increase  of  uterine 
irritability  at  the  recurrence  of  the  menstrual  epochs  probably  ac- 
counts for  the  ordinary  coincidence  of  labor  with  the  tenth  catanienial 
date. 

Physiolooical  Phenomena  of  Labor, 

The  Uterine  Contractions. — The  uterine  contractions  are  entirely 
indei)endent  of  volition.  As  in  other  organs  composed  of  smooth 
muscular  fibers,  each  contraction  at  the  beginning  is  slow  and  weak ; 
gradually  it  reaches  the  point  of  greatest  intensity ;  the  acme  con- 
tinues for  a  brief  period,  and  then,  finally,  is  followed  by  complete 
relaxation.  Each  complete  excnrsioii  is  termed  a  labor-pain.  I'eri- 
staltic  movements  have  been  observed  in  animals  with  two-horni-d 
uteri.  A  similar  action,  proceeding  from  the  fundus  to  the  cervix, 
has  been  sometimes  assumed  for  the  human  subject.  The  peristaltic 
wave,  however,  if,  indeed,  it  exists,  extends  so  rapidly  that  it  is  best 
to  consider  the  uterus  as  a  hollow  muscle,  which  contracts  simalta- 
neously  in  all  its  parts.  As  labor  advances,  an  increase  in  the  length 
and  the  force  of  the  contractions  is  developed.  The  stnjnger  the 
pains,  the  shorter  is  the  interval  between  thorn.  Tl>o  average  normal 
duration  of  a  labor-pain  is  about  one  minute. 

The  Action  of  Labor-Pains  upon  the  Uterine  Walls.— During  the 
intervals  between  the  pains,  it  is  well  known  that  the  uterus  possesses 
on  ovoid  shape,  and  is  flattened  antero-posteriorly  by  the  pressure  of 
the  abdominal  walls.    During  the  pains,  however,  the  uterus,  es  it 
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closes  upon  the  fluid  contents  of  the  ovum,  assumes  a  more  nearly 
globular  outline.  As  a  consequence,  the  transverse  diameter  is  dimin- 
ished, and  the  autero-post«rior  increased  in  oorro8]X}Dding  proportion. 


Flo.  T7. — TmnsrerM  Mellon,  dotted  lino 
repraaontiui;  shaiw  of  uterus  dunnj; 
a  pain.    ^IaIu.) 


Fio.  73. — Loni^itudiiuU  sertion,  dotted 
line  rcprtMuutinir  utuvation  of  fun- 
diu  during  ft  pain.    (Lolu.) 


By  this  change,  the  uterus,  which  liad  previously  rested  by  its  poste- 
rior surface  upon  the  spinal  column,  rises  upward  so  that  its  fundus 
produces  a  bulging  of  the  anterior  abdominal  walls. 

Inasmuch  as  the  lower  uterine  segment  diminishes  in  thickness 
toward  the  cervix,  its  walls  offer  less 
resistance  to  the  pressure  of  the  ovum, 
and  thus  are  stretched  downward 
daring  each  pain.  While,  in  con- 
tractions of  the  uterus,  the  lower 
segment  is  thinned,  the  diminished 
bulk  of  the  contracted  organ  leads  to 
an  increase  in  the  thickness  of  the 
walls  of  the  body  and  fundus.* 

The  Contractions  of  the  Uterine 
Ligaments, — Structurally  the  muscu- 
lar fibers  of  the  round  and  broad  liga- 
ments are  in  direct  continuity  with 
the  external  muscular  layer  of  the 
uterus.  As  would  be  anticipated, 
they  contract  simultaneously  with 
that  organ.  In  contracting,  they  fix 
the  uterus  at  the  pelvic  brim,  while  the  round  ligaments  serve  addi- 
tionally to  incline  the  fundns  forward. 

*  For  moH  of  tlic  follotrini:  deductions  the  writer  is  indebted  to  Dr.  Labs's  ingenious 
work,  entitled  "  Die  Theoric  der  Geburt." 


O 
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cliiuiKv^  in  tlie  thickni's«  of  die 
uterine  walk  during  labor.     (Lobs./ 
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The  Action  of  the  Abdominal  Muscles. — The  contraction  of  the  »l>- 
dominal  walls  is  a  iwwerful  uuxiliary  to  the  exjjulsive  actiun  of  the 
uterus.  At  the  beginning  of  labor,  the  contractions  are  voluutarv, 
but,  us  labor  advances,  they  become  more  ami  more  reflex  iu  charac- 
ter, until,  in  many  women,  the  disposition  to  press  during  each  pain 
assumes  the  form  of  an  uncontrollable  impidse.  The  mcchanisn  by 
which  these  auxiliary  forces  are  called  into  play  is  as  follows  :  \i, 
toward  the  acme  of  the  pain,  the  fundus  uteri  is  elevated  and  lifts  up 
the  abdominal  walls,  the  woman  takes  a  deep  inspiration,  the  glottis 
closes,  and  the  diaphragm  contracts.  The  latter  jiushes  the  intestines 
downward,  and  thus  aids  in  raising  the  uterus  to  a  position  neiu'ly  j)er- 
poudicular  to  the  ]ielvic  brim.  All  the  expiratory  mueclcs  then  enter 
into  active  contraction.  Meantime,  the  laboring  woman  secnrcs  fixa- 
tion of  the  trunk  by  finding  points  of  support  for  the  ujiper  and  lower 
extremities.  By  these  means  the  capacity  of  the  abdominal  cuvity  is 
greatly  diminished,  and  the  uterus  is  compressed  not  only  by  the  ad- 
jacent muscular  coverings,  but  by  the  entire  mass  of  inclosed  viscera. 
The  effect  is  twofold  : 

1.  There  results  an  augmentation  of  the  intra-nterinc  pressure. 

2.  A  portion  of  the  contents  of  the  large  vessels  of  the  trunk  is 
forced  to  the  extremities.  To  this  cause  is  attributable  the  flushed, 
congested  appearance  of  the  face  during  labor-pains.  As  tlie  intra- 
abdominal pressure  is  not  brought  to  bear  upon  the  organs  within  the 
])€lvic  cavity,  hyperaemia  of  the  vagina  and  the  contiguous  tissues 
follows.  As  a  consequence,  the  channel  through  which  the  head  has  j 
to  pass,  as  labor  advances,  becomes  infiltrated  with  serum,  and  offer»' 
less  resistance  to  the  presenting  part.  At  the  isame  time  the  giandn- 
lar  structures  are  excited  to  increased  action,  and  the  lining  mucous 
inembrane  becomes  lubricated  by  the  secretion  which  is  freely  poured 
out. 

The  Influence  of  the  Vagina  in  Parturition. — As  the  head  advances 
through  the  cervix,  the  vagina  at  first  ojjposes  an  obstacle  to  its  fur- 
ther progress.     After,  however,  the  largest  circumfertaice  of  the  child  , 
hn.s  passed  through  the  genital  canal,  the  contractions  of  the  vaginii ' 
aid  somewhat  in  the  expulsion  of  the  after-coming  extremities  and  of 
the  placenta. 

The  Pains  of  Labor. — The  painful  sensations,  which  are  the  accom- 
paniment of  the  uterine  contractions,  begin  in  the  lower  uterine  seg- 
ment. They  are  at  first  especially  felt  over  the  sacrnm,  whence  they 
radiate  to  the  rectum  and  the  bladder,  across  the  abdomen,  and  down 
the  thighs.  In  the  beginning  of  labor,  the  sensations  are  dull,  at)d  of 
a  bearing-down  character.  As  labor  advances,  however,  the  pains 
increase  in  acuteness,  and  in  many  persons  reach  an  unendurable  de- 
gree of  severity.  They  are  mainly  induced  through  the  compression, 
of  the  uteriue  nerves  by  the  contractions  of  the  muscular  fibers.     TbeJ 
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m^erity  of  the  pains  is  consequently  proportioned  to  the  resistance  to 
be  overcome.  At  first,  as  has  been  stated,  confined  to  the  lower  seg- 
ment of  the  uterus,  the  pains  sHbiJequently  invade  the  body  and  the 
fundus.  The  sufferings  of  the  female  inoroasu  with  the  nieclianical 
uisteution  of  tJie  cervix,  especially  with  tliat  of  the  extcrniil  orifice, 
and  finally  reach  the  point  of  su))reme  agony  as  the  head  paj^ses  through 
the  viigiiui  and  vulv;i,  which  me  abundantly  supplied  with  sensitive 
spinal  nerves. 

Though  labor  is  rarely  absolutely  painless,  where  the  first  stage  is 
alow  and  the  resistance  of  the  soft  parts  slight,  the  suffering  may  be- 
come comimnitivoly  insignificant. 

Influence  of  the  Pains  upon  the  Organism.— Duiing  each  pain  the 
arterial  pressure  is  increased  ;  the  frecjueucy  of  tl"  pulse  rises  until 
the  acme  is  reached,  when  it  slowly  declines  to  the  normal  point ; 
the  respirations  are  slowed  during  the  pains,  owing  to  the  contrac- 
tion of  Uie  abdominal  walls,  but  are  more  rapid  in  the  pauses  as  a 
consequence  of  the  general  muscular  exertion  ;  the  temperature  rises 
progressively  during  labor,  but,  as  a  rule,  within  narrow  limits  ; 
and  the  urinary  excretion,  in  consequence  of  the  increased  arterial 
pressure,  is  augmented.* 

Tjie  Clinical  Course  of  Labor. 

Precursory  Symptoms. — About  the  thirty-ninth  week  of  pregnancy 
it  is  usual  for  the  entire  ut«rns  to  sink  somewhat  downward  into  the 
pelvis,  while  the  fundus  falls  forward.  This  change  of  position  is 
followed  by  considerable  relief  to  the  respiration,  and  to  jireviously 
existing  gastric  disturbances.  At  the  same  time  there  is  experienced 
an  increased  difficulty  in  locomotion  ;  the  oedema  of  the  lower  extremi- 
ties is  aggravated  ;  the  intra-pelvic  pressure  causes  a  fre(iucnt  desire 
to  urinate,  and  predisposes  to  the  development  of  ha?morrhoids,  espe- 
cially where,  as  is  the  rule  in  primiparre,  the  head  likewise  descends 
deep  into  the  pelvic  cavity.  Indeed,  in  primiparne  the  changes  of 
position  are  more  pronounced  than  in  women  who  have  pas«eil  through 
repeated  preguancie.s.  As  gestation  draws  to  a  close,  a  copious  glairy 
Becretion  is  jwured  out  from  the  cervix,  the  vagina  relaxes,  the  labia 
majora  become  swollen,  and  the  vulva  gapes  ojMjn.  For  a  variable 
jieriod  preceding  the  advent  of  labor,  painless  contractions  occur  at 
irregular  intervals.  These  so-called  (Mores  preitni/ienfefi  are  the  onh- 
nary  prelude  to  labor  in  multipane,  thnngh  they  are  often  inappreciable 
m  primiparaa.  They  very  commonly  begin  in  the  evening  hours  and 
continue  till  toward  the  middle  of  the  night.  Very  often  they  are  as- 
sociated with  a  dragging  sensation  between  the  sacrum  and  symphysis, 
and  a  feeling  of  tension  in  the  abdominal  region.  Sometimes  they 
expand  the  os  internum  to  a  considerable  extent,  but  never  in  such  a 

•  NaIOELI,  "Luhrhucli  iler  fii-l).,"  p.  163. 
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way  that  any  portion  of  the  cervical  canal  contributes  to  the  enlarge* 
ment  of  the  uterine  cavity. 

Actual  labor  has  been  divided,  as  a  matter  of  clinical  convenience, 
into  three  stages,  as  follows  : 

First  stage,  or  stage  of  dilatation  of  the  cervical  canal. 

Second  stage,  generally  termed  the  stage  of  expulsion,  comprising 
the  period  from  the  dilatation  of  the  cervix  to  the  expulsion  of  the 
child. 

Third  stage,  or  stage  of  the  placental  delivery. 

1.  The  First  Stage— Dilatation  of  the  Cervix.— The  advent  of  true 
labor  is  chumcterized  by  painful  contractions,  which  render  the  patient 


orif.  ut.  int. 


]  'lui-ontu 


orif.  at.  lot. 


orif.  at  ext. 


orif.  ut.  ext. 


urethra 


liq.  amnios. 


Fio.  60. — Section  througb  i  frozen  corpoo.    Stage  of  oxpulRion.    (Braune.) 


restless,  and  dispose  her  either  to  bend  forward  with  clinched  haud^ 
or  to  seek  some  fii-ni  gup|>ort  for  the  sacrum  to  ease  her  safTerings. 
CTsually,  in  the  Wginning  of  lal)or.  women  prefer  the  sitting  {msftir 
which  enables  them  to  press  with  the  forearm  against  the  s.icrum  du 
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ing  the  pains.  The  pain  of  labor  begins  with  the  dilatation  of  the 
internal  ob.  In  true  labor  the  dilatation  progresses  gradually.  As  the 
03  internum  opens,  the  contractions  cause  the  membranes  to  descend 
and  press  ujxin  the  cen-ical  canal.  With  the  advance  of  labor,  the 
pains  increase  in  intensity  and  frequency.  During  their  persistence 
the  external  os  is  put  upon  the  stretch,  so  that  the  border  becomes 
thin  and  sharply  defined.*  As  the  pain  subsides,  the  os  relaxes  and 
the  membraues  retreat.  Each  new  pain  increases  the  dilatation,  and 
forces  the  membranes  somewhat  deejier.  The  softening,  the  relaxa- 
tion, and  the  hypersecretion  of  the  soft  parts  become  more  and  more 


placeot  —i-^J^ 


orif-tob 


orir  ut. 


doodenum 


Jlo.  81,— The  uteriM  and  porturient  canal.    Foetus  removed.    (Bnume.) 


decided.     As  the  borders  of  the  os  yield  to  pressure,  lacerations  form, 

which  tinge  the  raucous  discharges  with  blood.     When  the  dilatation 

has  reached  a  certain  limit  (usually  by  the  time  the  diameter  of  the 

*  In  multipara'  this  resistance  of  the  external  os  m«7  b<<  cntitvl;  lacking. 
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external  os  is  three  to  three  and  a  half  inches),  the  protruding  mem- 
branes remain  tense  in  the  intervals  between  the  pains,  and  are  then 
ready  for  rupture.  After  rupture,  which  usually  occurs  spent 
the  water  in  front  of  the  child's  head  escapes,  thougii  the  gi. 
of  the  amniotic  fluid  is  retained  within  the  uterus  by  the  valve-Jike 
pressure  of  the  presenting  part.  After  a  short  pause  the  head  descends 
into  the  cervix,  the  walls  of  which  are  stretched  to  the  pelvic  bordcre, 
and  finally  become  so  far  dilated  that  cervix  and  vagina  form  one  coo* 
tinuous  canal. 

In  caee  the  presenting  part  does  not  thoroughly  tampon  the  lower 
segment  of  the  uterus,  a  more  or  less  complete  escape  of  the  entirv 
amniotic  fluid  may  follow  the  rupture  of  the  membranes.  As  u  rule, 
the  tear  in  the  membranes  takes  place  in  the  most  dependent  point 
of  the  convex  portion  which  constitutes  the  bag  of  waters  in  the  cer- 
vical canal.  Sometimes,  however,  the  rupture  takes  place  above  the 
cervix,  where  there  can  be  a  gradual  escape  of  fluid  in  spite  of  the  per- 
sistence of  the  bag  of  waters. 

If  the  membranes  rupture  before  the  dilatation  of  the  cervix  is 
complete,  the  head  descends  and  acts  as  a  dilating  wedge.  In  rare 
cases  the  rupture  of  the  membranes,  if  left  to  nature,  does  not  occur, 
and  the  ovum  may  descend  in  its  integrity  to  the  mlva.  In  such  in- 
stances the  membranes  sometimes  rupture  in  the  neighborhood  of  the 
child's  neck,  and  the  head  is  born  covered  with  the  so-called  "caul," 
i.  e.,  with  the  detached  jwrtion  of  the  membranes,  which  old  nurses 
regard  as  significant  of  good  luck.  In  still  rarer  cases,  where  the  fcetus 
is  small  and  the  amount  of  amniotic  fluid  limited,  the  entire  ovum 
may  be  expelled  witliout  rupture  of  its  coverings. 

2.  The  Stage  of  Expulsion. — After  the  short  pause  wliich  follows 
the  rupture  of  the  membranes,  the  pains  become  stronger  and  more 
frequent,  and  are  now  powerfully  rei-nforced  by  the  involuntary  con- 
tractions of  "the  abdominal  muscles,  which,  though  previously  not 
entirely  inactive,  have  played  only  a  subordinate  part.  With  each 
pain  the  head  now  makes  iwreeptible  progress,  retreating,  however,  aa 
the  pains  decline.  After  the  head  has  passed  the  pelvic  outlet,  and  is 
covered  only  by  the  soft  parts,  the  perinaeum  bulges  outward,  the  labia 
gape,  and  a  portion  of  the  head  makes  its  appearance  at  the  vulva. 
As  within  the  pelvic  canal,  with  each  pain  the  head  advances,  and  puts 
the  perinffiura  upon  the  stretch,  receding  somewhat  in  turn  as  the 
pains  subside.  The  pressure  ujion  the  rectum  leads  to  the  evacuation 
of  fecal  contents.  Finally,  the  thinning  of  the  perinseum  reache-s  n 
point  at  which  the  sutures  cau  be  readily  felt  through  its  structure  ; 
the  recession  of  the  head  ceases  ;  the  anus  assumes  an  oval  sha[)e  ;  the 
orifice  of  the  vulva  looks  forward  and  upward  ;  the  urethra  is  pushed 
ngain-st  the  syftiphysis  pubis  ;  while,  as  the  circumference  of  the  head 
in  the  neighborhood  of  the  parietal  bosses  engages  in  the  vulva,  the 
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labia  und  franulum  forru  a  thin  circular  band,  through  which,  dar- 
ing a  pain  or  the  contraction  of  the  abdominal  walls,  the  head  makes 
its  way,  usnally  leaving  behind  moderate  lacerations  of  the  frajnulum 
or  anterior  portion  of  the  ]x'rina?um.  The  same,  or  the  succeeding 
j)aiu,  leads  to  tliu  expulsion  of  the  trunk.  The  birth  of  the  child 
is  followed  by  the  outpouring  of  tlie  amniotic  fluid,  which,  as  a  rule, 
escapes  colored  with  blood  from  the  site  of  the  wholly  or  partially  de- 
tached pIucont;i. 

3.  The  Placental  Period. — The  placental  period  embraces  the  time 
from  tho  birth  of  the  child  to  the  delivery  of  the  placenta  and  mem- 
branes. 

After  the  birth  of  the  child,  the  recession  of  the  blood  from  the 
bniin,  which  follows  the  diminution  of  the  intra-abdominal  pressure, 
often  produces  a  sense  of  faintucss,  and  sometimes  temporary  syncoi)e. 
The  rapid  evacuation  of  the  uterus  is,  at  times,  too,  succeeded  by  a 
chill,  which,  however,  does  not  betoken  the  onset  of  fever,  but  is  the 
result  of  vaso-motor  disturbance,  and  the  loss,  through  the  ospuUion 
of  the  child,  of  a  source  of  heat-supply.  Most  women,  however,  ex- 
perience a  restful  feeling  of  comfort  and  repose.  This  sense  of  quiet- 
ude hvsts  anywliere  from  a  few  minutes  to  a  quarter  of  an  hour,  when 
the  contractions  return,  which  detach  the  placenta,  and  force  it  into 
the  vagina.  The  sei)aR>tion  of  the  placenta  takes  place  in  the  meshy, 
lamellated  layer  which  is  formed  in  the  serotina  by  the  thinned,  elon- 
gated walls  of  the  gland-tubules,  the  dense  cell-layer  of  the  maternal 
portion  remaining  adherent  to  the  placenta.  As  the  maternal  vessels 
are  necessarily  torn  across,  some  hieniorrhage  follows  the  detachment. 
The  ha-morrhage  is,  however,  sjieedily  arrested  by  the  contractions  of 
the  uteruj.  which  both  compress  the  vessels  and  funiish  the  conditions 
favorable  to  the  formation  of  fibrinous  clota  in  their  distal  extremities. 
When  the  mechanism  of  expulsion  is  left  to  nature,  the  placenta  de- 
scends by  its  edge  into  tho  vagina,  while  premature  tractions  upon  the 
cord  cause  it  to  present  by  its  fetal  surface  at  the  cervical  orifice. 
When  once  in  the  vagina,  the  ex]nilsion  is  completed  by  the  action  of 
the  abdominal  muscles,  susUvined  by  the  retraction  of  the  muscles  which 
form  the  floor  of  the  j)elvis. 

According  to  Giusgucr,*  after  confinement  the  female  experiences, 
a;  a  consequence  of  the  expulsion  of  the  ovum,  of  the  exhalations  from 
the  lungs  and  skin,  from  the  discharge  of  excrements,  and  from  hem- 
orrhage, a  loss  of  weight  equivalent  to  one  ninth  of  that  of  the  entire 
body. 

Duration  of  Labor. — Spiegelberg  found,  in  500  labors,  the  average 
for  primiparse  was  17  hours,  for  multipara;  Vi  hours.  In  primiparm 
past  the  thirtieth  year  Uecker  found  the  average  2ri  hours,  while 

•  G*esXFn,  "  Cvbcr  d.  Veranilortingen  des  Kftrpergewichtes  h.  Schvang.,  Oebir.  and 
WOclmcr."  "  Monuts?chr.  f.  Geburtsk.,"  xix,  p.  18. 
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Ahlfeld  in  82  women  over  thirty-two  years  of  age  obtained  an  average 
of  27-6  hours.* 

In  ordinary  normal  labor  the  second  stage  lasts  about  two  honrs)  in 
primij)arsB,  and  about  half  as  long  in  maltiparae,  though  in  the  latter 
tlic  resistance  is  frequently  so  slight  that  a  few  pains  snfBco  to  com- 
plete the  delivery. 

According  to  Klein wiichter,f  the  time  at  which  labor-pains  begin 
occurs  most  frequently  between  ten  and  twelve  o'clock  in  the  evening. 
Spiegclberg  J  states  that  the  maximum  frequency  of  births  takes  place 
between  twelve  and  three  o'clock  in  the  morning. 


The  Action  of  the  Expellent  Forces. 

Having  considered  separately  the  action  of  the  nterus,  the  uteri 
appendages,  and  the  abdominal  muscles  during  labor,  there  reniai 
for  us  to  combine  these  factors  together,  and  to  show  in  what  manner 
they  contribute  to  the  end  of  all  parturient  effort,  viz.,  the  cxpnlsion 
of  the  ovum. 

In  the  first  place,  the  contractions  of  the  nterns  are  intermittout. 
When  they  lose  tiieir  rhythmical  quality,  and  become  continuous,  they 
cease  to  belong  to  the  domain  of-  physiology.  It  is  only  during  the 
act  of  contraction  that  work  is  performed.  Whenever  the  alternatinji 
relaxation  ceases,  and  the  uterus  passes  into  a  condition  of  tonic  cou- 
tniction,  no  work  is  accomplished,  and  the  pains  are  ineffective. 

The  uterus  is  a  hollow  muscle,  which,  during  a  pain,  closes  down 
upon  its  contents.  If  all  parts  of  the  uterine  walls  were  of  e<|ual  tiiick- 
ness,  the  contractions  would  be  entirely  expended  upon  the  periphery 
of  the  ovum,  and,  as  the  contents  of  the  latter  are  practically  incom- 
pressible, the  effort  would  be  rcsultless.  If,  however,  the  walls  wen? 
"so  constructed  that  the  thickness  varied  in  different  regions,  tlio  periph- 
eral compression  exerted  during  a  pain  would  be  followed  by  a  bulg- 
ing at  the  points  of  least  resistance,  provided  the  thinned  tissues  pos- 
sessed the  property  of  elasticity.  Now,  the  unequal  development  of  the 
uterine  walls  and  the  elasticity, of  the  uterine  tissue-elements  are  both 
anatomical  facts.  Thus,  the  fundus  and  the  lower  uterine  segment 
are  materially  thinner  than  the  intermediate  portion.  Indeed,  the 
latter  is  often  two  to  three  times  as  thick  as  the  lower  segment.  As  a 
result,  therefore,  of  these  conditions,  concentric  pressure  of  the  fluid 
contents  of  the  ovum  is  followed  by  an  increase  in  the  longitudinal 
diameter  of  the  uterus.  While  the  convexity  of  the  fundus  is  un- 
questionably increased  during  a  pain,  the  effect  of  the  latter  is  chiefly 
manifested  in  the  distention  of  the  lower  segment.     Various  causes 


I 


•  Srt«oii,mcRO.  "Lohrbucb,"  pp.  184,  1S6. 

f  Ki-KiNWACHTKR,  "  Dic  Z<;it  dcs  GoburtBbcginncs,"  "  ZUcbr.  f.  Gcburtah.,"  Bd.  i,  ]k 
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combine  to  produce  this  result.  Near  tlie  cervix  the  tissues  are  not 
alone  thinner,  but  the  fibers  run  for  the  most  part  in  a  more  nearly 
longitudinal  direction,  and  therefore  offer  a  weaker  resistance  than 
tliat  afforded  by  the  close  interlacement  of  botli  circular  and  longitu- 
dinal fibers  which  prevails  in  the  fuudal  and  upper  uterine  zones. 
Then,  too,  as  was  pointed  out  by  Lahs,*  the  lower  segment  sustains, 
in  the  ordinary  positions  assumed  by  the  female,  the  entire  weight  of 
the  superimposed  ovum  with  its  fluid  and  solid  contents  ;  and,  finally, 
the  pressure,  transmitted  from  the  abdominal  muscles,  takes  a  direc- 
tion from  above  downward. 

In  187(j  Bandl  ("  Ueber  da«  Verhalten  des  Uterus  uud  Cervix  in 
der  Schwangerschaft  und  wfihrend  dor  Geburt")  called  attention  to 
the  thinned  condition  of  the  lower  uterine  segment,  extcruling  from 
what  had  been  previously  regarded  as  the  os  internum  from  four  to  six 
inches  upward,  and  tenninaling  abruptly  in  a  muscular  ridge  upon  the 
inner  surface.  This  ridge  he  regarded  as  the  upper  limit  of  the  cervi- 
cal canal,  which  had  been  opened  up  by  the  growth  of  the  ovum. 
LahB("  Was  heisst  Unteres  Uterinsegment,"  *'  Areh.  f.  Gynaek.,"  vol. 
xxiii,  p.  !J15),  however,  jdaces  this  ring  at  the  level  of  the  peh"ic 
brim.  Above  the  pelvic  brim,  he  says,  the  convexity  of  the  utenis  is 
nearly  uniform,  wiiile  the  portion  of  the  uterus  below  forms,  as  it 
were,  a  segment  of  a  sphere  with  a  short  radius  attaelied  to  the  ab- 
dominal division.  In  this  wa}',  upon  longitudinal  section,  a  projec- 
tion of  the  wall  toward  the  uterine  cavity  is  observable  at  the  jieh-ic 
brim  wliere  the  two  segments  meet,  lie  therefore  projioses  that  the 
ridge  thus  produced  be  called  the  "  pelvic-brim  stricture."  My  own 
observations,  which  correspond  to  those  of  Rchroeder,  show  that  in 
many  instances  this  ridge  is  but  slightly  indicated  before  tiie  begin- 
ning of  labor.  During  and  as  a  consequence  of  the  labor-pains,  the 
ridge  becomes  well  marked,  and  clearly  defines  the  limits  between  the 
thinned,  stretched  lower  portion,  and  the  thickened,  retracted  upper 
portion  of  the  uterus.  Both  from  a  physiological  and  a  pathological 
point  of  view  this  limiting  ring  possesses  great  importance.  It  is 
desirable,  therefore,  that  it  receive  a  designation  definitive  of  its  char- 
acter. The  term  "ring  of  Bandl,"  which  has  received  some  currency, 
is  objectiouable  because  that  term  ha^  already  become  associated  with 
Bandl's  views  as  to  the  true  position  of  the  internal  os.  The  *•  pelvic- 
brim  stricture"  of  Lahs  has  an  awkward  sound  in  English,  and  ex- 
preases  a  theory  not  yet  absolutely  established.  Ebell  proposed  the 
Tuime  "mechanical  or  clinical  os,"but  it  requires  a  complete  familiarity 
with  the  discussion  which  the  subject  has  occasioned  not  to  confound 
the  structure  with  the  orifices  of  the  cervical  canal.  My  own  choice 
would  be  to  term  it  the  "retraction  ring,"  as  indicative  of  what  I  believe 
to  be  its  origin.  As,  however,  Schroedcr  has  already  introduced  tho 
•  LaHj,  "  Dio  Theorie  dor  Oobiirt,"  p.  1 1«. 
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term  "contraction  ring,"  and  as  that  term  has  become  somewhat 
faniiliiir,  I  have  thought  it  best  to  acct-pt  that  deeig^iatiou  in  these 
pages  in  siiitc  of  criticisms  which  have  been  made  jvs  regards  its  projirioty. 
So  far,  for  the  sake  of  simplicity,  we  have  regarded  the  uterus  us  a 
closed  sac,  possessing  walls  of  unequal  thickness.  In  reality  tlie  lower 
segment  terminates  in  an  opening,  the  canal  of  the  cervix,  which, 
though  at  the  beginning  of  labor  of  small  size,  and  offering  condider- 
able  i-csistance  to  the  pressure  of  the  ovum,  is  cajmble  of  sulficient  dis- 
tention to  permit  the  exit  of 
the  foetus. 

The  dilatation  of  the  cervix 
is  partly  mechanical,  and  part- 
ly  the  effect  of  certain  organic 
changes  which  have  already  re- 
ceived cursory  mention. 

The  mechanical  dilatation 
is  the  result  of — 1,  The  pres- 
sure of  the  ovum  upon  the 
lower  uterine  segment,  which 
forces  open  the  ob  interunm, 
and  unfolds  the  cervix  from 
above  downward. 

2.  The  retraction  of  the 
uterus,  an  iniiKirtant  propertv. 
which  re(jnires  brief  descrip- 
tion. While  each  contrnction 
of  the  uterus  is  followed  by  re- 
laxation, and  a  period  of  re- 
pose, a  gradual  change  is  con- 
tinually going  on  in  the  length 
and  arrangement  of  the  mus- 
cular fibers.  In  the  thinned 
lower  segment  the  libers  are 
stretched,  and  separated  from  one  another.  In  the  upper  portion,  on 
the  contrary,  they  shorten,  and  change  their  position  in  such  -i  "  it 

those  which  previously  had  only  their  extremities  in  contact  i 

more  nearly  parallel  arrangement.  The  walls,  therefore,  in  the  upper 
zones,  thicken  and  shorten,  especially  in  the  longitudinal  dircctinti 
The  limit  Iwtween  the  thinned  lower  segment  and  the  upi)er  thickinii'l 
zones  is  markol,  as  we  have  seen,  by  a  distinct  ridge  termed  by  Schroc- 
der  the  contraction  ring.  It  is  to  the  changes  in  the  uterus  whicli  take 
place  above  the  contraction  ring  that  the  term  retraction  is  applicable. 
As  the  retraction  is  progressive,  it  leails  to  a  gradual  withdrawal  npwanl 
of  the  uterine  walls,  in  consequence  of  which  the  lower  segment  is  not 
only  jiut  \jpon  the  stretch  during  the  pains,  but,  toward  the  end  of  the 


Fio.  S2. — Loniritiidiiial  WLtion  tlimmrh  wnlls  of 
ut<"ru(> ic  eiclith  moiitli  nf  prt'ifiiiiiioy  (Kiuidl). 
a,  rina!  of  Bandl ;  4,  o»  iut«muui ;  J,  ob  ex- 
ternum. 
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])eriod  of  dilatation,  is  subjocted  to  a  greater  or  less  degree  of  penna< 
nent  tension.  Then,  too,  as  the  contraction  ring  moves  upward,  a 
phenomenon  observable  where  the  descent  of  the  head  is  hindered,  the 
longitudinal  fibers  of  the  lower  segment,  by  reason  of  their  insertion  in 
jiart  at  least  into  the  vaginal  jwrtion,  exert  a  direct  influence  in  dilat- 
ing the  cervical  canaL 

3.  When  the  abdominal  muscles  contract,  the  uterus  is  pressed 
downward  into  the  pelvic  cavity.  The  descent  is,  however,  limited 
by  the  attachment  of  the  uterine  ligaments,  and  the  adjacent  organs. 
But  the  resistance  afforded  by  the  uterine  attachments  exercises  a  pe- 
ripheral traction  upon  the  cervix,  and  thus  tends  to  draw  its  walla 
asunder. 

The  normal  dilatation  of  the  cervix  is,  however,  by  no  means  a 
matter  of  pure  mechanicid  distention.  If  the  canal  which  forms  the 
communication  between  the  vagina  and  the  uterus  were  simply  an  elas- 
tic tulje,  it  would  of  necessity  retract  down  upon  the  neck  of  the  foHus 
after  the  passage  of  the  head,  and  thus  a  new  distention  would  be 
required  to  permit  the  passage  of  the  shoulders.  Indeed,  the  condi- 
tions of  an  elastic  tube  are  not  ujifrcqucntly  realized  in  versions, 
where  an  attempt  is  made  to  extract  the  fa'tus  through  an  im- 
perfectly dilated  os ;  in  which  ease,  after  the  disengagement  of  the 
shoulders,  the  cervix  is  apt  to  close  upon  the  neck,  and  arrest  the 
delivery  of  the  after-coming  head.  Tliat  this  comjtlication  does  not 
hii|)peu  as  a  rule  is  due  to  the  fact  that  in  natural  labors  the  me- 
chanical expansion  is  associated  with  certain  organic  changes  which 
render  the  cervix  soft  and  distensible,  and  at  the  same  time  diminish 
its  retractility.  The  basis  of  the  organic  changes  consists  in  the  serous 
infiltration  of  the  Ij-uiphatic  interspaces,  which  separates  the  tissue- 
clement«,  and  deprives  them  of  the  resistance  afforded  by  the  force  of 
cohesion.  The  main  factor  in  the  production  of  the  softening  of  the 
cervix  is  an  active  hyiK-i-ismia,  which  the  cervix  shares  during  preg- 
nancy with  all  the  pelvic  organs,  and  which  during  lab^r  is  greatly 
enhanced  by  the  diminished  pressure  to  which  the  parts  bolow  the 
pelvic  brim  are  subjected.  We  have  alrcjidy  noticed  how,  during  the 
acme  of  a  j)ain,  the  contents  of  the  uterine  vessels  are  forced  into  the 
vessels  of  the  intni-pelvic  viscera. 

In  normal  head  presentations  the  organic  changes  are  in  a  special 

degree  furthered  by  the  formation  of  what  is  known  as  the  bag  of 

waters.     As  the  head  descends  into  tiie  lower  uterine  segment,  the 

tHjntraction  of  the  muscular  fibers  around  its  largest  circumference 

seiwrates  a  layer  of  fluid  from  the  contents  of  the  uterine  cavity.     At 

first  this  layer  becomes  tense  only  during  a  pain.     Witii  the  descent 

of  the  head  the  tension  increases,  and  the  "bag  of  waters"  is  formed. 

As  the  al)dominal  pressiire  is  not  ojierative  below  the  pelvic  lino,  and 

as  the  intra-uferine  pressure  is  arretted  in  a  measure  by  the  child'u 
10 
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head,  in  that  portion  of  the  uterus  which  lies  below  the  circle  of 
coplialic  wrnpression,  hypcnemia,  serous  infiltration,  and  softening  ful- 
low  as  necessary  corolluriea  of  the  anatomical  conditions.  The  value 
of  the  bag  of  waters  in  dilating  the  cervix  is  due,  therefore,  not  only 
to  the  hydrostatic  pressure  it  exerts,  but  to  the  manner  in  which  it 
favors  the  development  of  tlie  organic  processes  described. 

Thus  far  we  have  considered  the  expellent  forces  ua  acting  upon 
the  ovum  as  a  whole.  Many  authorities  accept  in  addition  a  direct 
pressure  of  the  fundus  upon  the  breech  of  the  child,  which  is  transmit- 
ted through  the  spinal  column  to  the  cephalic  pole.  A  little  reflec- 
tion, however,  will  show,  aa  Lahs  *  has  pointed  out,  that  so  long  as  Ibv 
ovum  contains  any  measurable  quantity  of  fluid,  or  at  least  more  than 
enough  to  fill  the  fetal  interspaces,  the  immediate  contact  of  the 
breech  with  the  fundus  is  hardly  possilde.  To  be  sure,  Ahlfeld  f  de- 
termined, by  direct  measurements,  that  there  was  an  actual  increase  of 
about  one  and  a  half  inch  in  the  distance  between  the  two  jyoles  of 
the  child  in  heiid-prescntations  during  the  height  of  a  pain.  Schroe- 
der|  attributes  this  extension  to  the  lateral  compression  of  the  foetus, 
which  results  from  the  diminution  of  the  transverse  diameter  of  the 
uterus  during  contraction  ;  but  it  is  evident  that  lateral  pressure  wonlil 
equally  produce  an  elevation  of  tlie  fluid  contents  of  tljc  ovum,  ami 
thus,  as  the  fundus  assumes  a  spherical  shape,  prevent  the  impinge- 
ment of  the  breech.  Moreover,  it  is  not  easy  to  see  how,  so  long  as 
the  foetus  is  surrounded  by  a  fluid  medium,  any  effective  propulsive 
force  can  be  transmitted  througli  a  flexible  column  like  the  spine.  It 
is  certain  that,  in  the  intervals  of  the  pains,  manual  pressure  upon  the 
breech  through  the  fundus  simply  bends  the  fetal  body,  and  deflects 
it  from  the  vertical  direction.  Even  if  during  a  pain  the  lessening 
of  the  uterus  in  the  transverse  diameter  hinders  this  movement  to 
some  extent,  the  increase  antero-posteriorly  would  still  leave  ample 
space  for  lateral  incurvation. 

The  descent  of  the  ovum  is  followed  necessarily  by  increased  ten- 
sion of  the  bag  of  waters.  Under  a  pressure,  estimated  by  Duncan* 
as  varying,  according  to  the  resistance  of  the  membranes,  between 
four  II  and  thirty-seven  and  a  half  pounds,  rupture  occurs.  The  cervix 
then  usually  closes,  but  remains  dilatable ;  i.  e.,  it  yields  readily  to 
pressure,  and  offers  no  resistance  to  the  advancing  head. 

The  pressure  exerted  by  the  united  action  of  the  uterine  and  ab- 
dominal walls  requisite  to  accomplish  delivery,  according  to  tbe  eeti- 


•  Laot,  "Studion  lur  GeburtsUunde,"  "Arch.  f.  Gynaek.,"  Bd.  iil,  p.  196. 
f  AiiLrKLD.  "  Arch.  f.  Gynnclc.,"  Bd.  ii,  p.  807. 
\  ScHROKDEK,  "Lchrbuch  dcr  Oclmrtshulfe,"  Ote  Aufl.,  p.  16*. 
■  DrscAS,  "  Researches  in  Obstetrics." 

I  RiB^ONT,  "Recherche!)  expiriracntales  sur  la  rdMStancc,  etc.,  de9  mcmbnuie^  it 
r<*uf  humain,"  p.  36,  places  the  miaimum  reaistancc  at  fifteen  and  three  fourths  pound*. 
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mates  of  Schatz,*  based  upon  manometric  observations,  varies  between 
seventeen  and  fifty-five  pounds,  f  Altliough  the  metliods  by  whicli 
both  the  results  of  Schatz  and  Duncan  have  been  obtained  possesa 
defects,  wliich  tlie  authors  themselves  make  no  attenijits  to  conceal, 
tiiey  ore  quoted  as  furnishing  approximations  to  the  truth. 


CHAPTER  VIII. 

UECHAMSit  OF  LABOR. 

Anatomical  factor?. —  Anatomy  of  '  pelvis. —  Sacnim. —  Coccyx. —  Ossa  innomlnata. — 
Tlie  ilia.— The  pubos. — The  ischio. — Articulatioos  of  the  pelvis. — .Sacro-ilUc  articii- 
Utions. — Symphysis  pubis. — The  pelvic  ligaments. — Obturator  niciubrane. — &icro- 
scintlc  ligoraenta. — Inclination  of  the  pelvis. — The  pelvis  as  a  whole. — The  pelvic 
planes. — Plane  of  the  brim. — Plane  of  the  outlet. — Planes  of  the  cavity. — Ischial 
planes. — Pelvic  aiis. — Differences  between  male  and  female  pelvis. — Differences  be- 
tween the  infantile  and  adult  pelvis. — The  soft  parts  of  the  pelvis. — The  perineal 
floor. — The  head  of  the  foetus  at  term. — Sutures  and  fonlanelles. — The  diameters  of 
the  fetal  bead. — The  articulation  of  the  head  with  the  spinal  column. 

The  mechanism  of  labor  comprehends  the  movements  of  adjust- 
ment, by  means  of  which  the  fcetus  accommodates  itself  to  the  dimen- 
sions of  the  bony  pelvis  and  to  the  variations  in  the  direction  of  the 
parturient  canal.  Its  study  is,  therefore,  properly  prefaced  by  the 
ennmemtion  of  a  scries  of  anatomical  details  relating  to  the  pelvic 
ring  and  the  soft  tissues  which  form  the  floor  of  the  pelvic  basin,  and 
to  the  structure,  the  diameters,  and  the  reductibility  of  the  fetal  head. 

The  Anatomt  op  the  Pelvis. 

The  following  description  includes  only  such  points  as  are  of  direct 
obstetrical  interest : 

The  bony  pelvis  is  formed  by  the  union  of  the  sacrum  and  coccyx 
and  the  two  ossa  innominata. 

The  Sacrum. — The  sacrum  is  a  curved  quadrilateral  bone,  inserted 
like  a  wedge  between  the  ossa  innominata.  Like  a  wedge,  it  is  broad 
above  and  tapers  toward  xts  lower  extremity.  It  is  composed  of  a 
central  vertebral  portion,  and  two  outer  masses  termed  the  aire  or  wings. 
The  central  ))ortion,  as  its  name  implies,  is  really  a  continuation  of 
the  spinal  column.  In  early  childhood  it  consists  of  five  distinct  ver- 
tebrae with  well-defined  joint-surfaces  and  intermediate  cartilaginous 
disks :  but,  with  the  completion  of  the  growth,  the  whole  l)ccomes  con- 
solidated into  a  single  piece  by  the  inter-articular  deiwsition  of  hone. 

•  Vide  ScHROEPER,  "  Lehrbucb,"  6te  Aufl.,  p.  158. 

f  PoLiiLLON,  "  nccherches  sur  la  physiologic  dc  I'utirus  grsridv,"  p.  SS,  estimates 
tliG  minimum  pressure  at  twenty -three  pounds. 
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Tho  bony  union  is  confined  chiefly  to  the  outer  circumference,  and  is 
marked  by  ridges  termed  tlie  liiiea  trnnsvrrsit.  The  base  of  the 
sacrum  articulates  with  the  last  lumbar  vertebra,  with  which  it  forms 
a  projecting  angle.  It  possesses  a  convex  anterior  surface,  termed  U>e 
promontory,  which  juts  forward  and  encroaches  upon  the  pelvic  8|>ace. 

From  the  sides  of  tho  central  piece  there  extend  two  triangular 
portions  of  bone,  termed  the  alae  or  winp.  Under  normal  conditions 
they  are  sjnnmetrical.  They  are  developed  u|K)n  each  side  from  three 
independent  nuclei,  which  make  their  appearance  near  the  bodies  of 
the  three  npjwr  vertebrae.  They  are  supposed  to  have  the  morphological 
significance  of  ribs.  In  the  course  of  this  growth  they  fuse  together, 
except  at  the  jioints  of  junction  of  the  bodies  of  the  vertcbrse,  where 
they  leave  between  them  open  spaces  or'foramina,  for  the  passage  of 
the  spinal  nerves. 

The  sacrum  in  the  female  is  about  four  and  a  half  inches  wide,  and 
from  four  to  four  and  a  half  inches  long,  when  measured  from  the  pro- 
montory to  the  lower  extremity.     The  sacrum  possesses  two  currc«  : 


PROMONTORY 


ARTICULAR 
SURFACE. 


IINEA 
RANSVERSAUS. 


Fio.  88.— Sacrum  and  cocqyx  (anterior  surface). 


one.  less  marked,  from  side  to  side,  and  the  other  extending  from  above 
downward.  Tlie  depth  of  the  latter  is  greatest  just  bcluw  the  upjjcr 
border  of  the  third  vertebra,  where  it  measures  a  little  over  an  inch. 

Upon  the  posterior  surface  we  notice  a  canal,  continuous  with  the 
epinal  canal,  which  runs  the  entire  length  of  the  sacrum,  but  is  incom- 
pletely closed  at  the  fifth  vertebra,  giving  rise  to  a  slit-like  opening, 
termed  the  hiaiun  aacralis.  In  the  middle  line  tiie  spinous  proces 
coalesce  into  a  vertical  crest  for  tho  attachment  of  the  erector  spina 
muscle.  The  posterior  lateral  masses  arc  formed  by  the  fusion  of  the 
transverse  processes,  and  their  consolidation  with  the  anterior  struct- 
ures.     Next  to  the  vertebra-,  however,  spaces  are  left  between  the 
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processes  for  the  passage  of  the  posterior  sacral  nerves.     Opposite  the 
three  upi>er  vertebne,  the  outer  border  is  known  as  tlie  tuberosity  of 
the  sacrum.     It  possesses  a  roughened  surface,  to 
which  are  attached  the  sacro-iliac  ligaments. 

The  upper  jwrtion  of  the  side  of  the  sacrum 
is  furnished  with  an  ear-shaped  articulating  sur- 
face termed  the  guperjicies  auricularin. 

The  Coccyx. — The  coccyx  is  comi)08ed  of  four 
rudimentary  vertebrae,  which  progressively  dimin- 
ish in  size  from  above  downward.  It  possesses  as 
a  whole,  therefore,  a  triangular  shape.  It  is  at- 
tached to  the  extremity  of  the  sacrum  by  a  hinge- 
joint,  and  is  pxished  backward  during  defecation, 
and  in  childbirth  as  the  head  passes  the  pelvic 
outlet.  It  is  only  when  anchylosed  that  the 
coccyx  Jiasnmcs  obstetrical  importance. 

The  Ossa  Innominata. — Each  os  inuominatum 
may  be  roughly  compared  to  a  figure  eight,  of 
which  the  upper  and  larger  portion  slants  upward,  outward,  and  back', 
ward,  while  the  lower  smaller  division  inclines  downward  and  inward. 
Up  to  the  age  of  puberty  it  consists  really  of  three  bones,  which  are 
connected  at  the  acetabulum  by  cartilage  of  a  Y-shape.  These  three 
bones  are  termed  respectively  the  ilium,  the  ischium,  and  tlio  pubes, 
names  which  are  subserjuently  retained  for  convenience  of  description, 
in  spite  of  the  fact  that  in  adult  life  the  separate  parts  become  solidly 
united,  by  the  deposition  of  bone-tissue,  into  a  single  continuous  piece. 


Fia.  84. — Section  nf  sucruiu 

RDll  COCCYX. 


Flo.  S5. — Os  innomiiuluni,  beroro  cooaoliJiitioD.    1,  ilium ;  S,  teduum  ;  8,  pub«s. 

The  iliac  portion  has  an  extenial  surface  marked  by  a  number  of 
roughened  lines,  to  which  are  attached  the  three  gluteal  muscles.  The 
InntT  surface  is  excavated  and  forms  the  so-called  iliac  fossa,  which 
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contains  the  internal  iliac  muscle.  The  fossa  is  bounded  below  by  the 
linea  arcuata  iuterna,  a  convex  ridge  which  contributes  to  form  the 
brim  of  the  pelvis.  The  upper  border  or  crest  of  tlie  ilium  possesses 
an  S-shnpeJ  curve,  the  anterior  extremities  of  which  are  directed  in- 
ward. The  crest  of  the  ilium  terminates,  front  and  rear,  iu  bonjJ 
prominences,  termed  respectively  the  anterior  and  posterior  superior 
spinous  processes.  Beneath  the  upper  spines,  and  separated  from  them 
by  curved  indentations,  arc  two  lower,  less  sharply  defined  projections, 
termed  the  anterior  and  posterior  inferior  spinous  processes.  Behind 
the  iliac  fossa  is  situated  an  ear-8ha])ed  articular  surface,  the  super- 
ficies auricularis,  which  corresjjonds  to  the  surface  of  similar  namftj 
described  upon  the  sides  of  the  sacrum. 


CREST. 


ANT.  SUP 

SPINOUS    FROCEeS. 


Lessen 

SCIATIC  NOTCH 


TUBEBOSITY 
or  ISCHIUM 


086URATOR  rOKAMEN, 
Fio.  86. — Outer  aorfaoe  of  o«  inooimuatam. 


The  ])ubic  ]x>rtion  consists  of  the^  body  and  two  rami.  The  body 
presents  u])on  its  inner  border  an  oval  surface,  which  articulates  with 
the  pubic  bono  upon  the  opposite  side.  The  superior  border  is  fnr- 
uished  witli  a  rough  crest,  terminating  in  the  projecting  spine.  The 
upper,  or,  as  it  is  usually  designated,  the  horizontal  ramus,  poasMset 
a  ridge,  the  pccten  pubis,  extending  from  the  spine  and  becoming  ooa-* 
tinuous  with  the'linea  arcuata  of  the  ilium.  The  linea  terminalis,  or 
boundary-lino  of  the  jKilvic  brim,  is  generally  known  as  the  ilio-pec- 
tjnettl  line,  from  its  sources  of  origin.     Near  the  junction  of  the  ilium 
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aud  OS  pubis  is  situated  a  slight  elevation,  the  ilio-pectineal  eminence, 
which,  however,  according  to  Luschka,*  belongs  entirely  to  the  pubic 


.CRtST. 


SUPERFICIES 
AURICULARIS. 
lUO-fCCTINCAL  LINE. 

SCIATIO  NOTCH  , 

SPINE  OF  ISCHIUM 
LESSER  SCIATIO  NOTCH 


luacROsiTvor  ischium. 
Fio.  87. — Inner  surftice  of  ob  innomiimtum. 

bone.  The  descending  ramus  helps  to  bound  the  obturator  foramen, 
and  to  form  the  pubic  arch.  The  ischium  completes  the  lower  portion 
of  the  OS  innominatum.  It  consistsof  two  rami,  which,  with  the  rami 
of  the  pubic  bones,  include  the  obturator  foramen.  It  contributes  about 
two  fifths  to  the  formation  of  the  acetabulum  ;  from  this  the  descend- 
ing ramus  drops  vertically  downward,  and  thence  cun-es  forward,  and 
forms  the  ascending  ramus,  which  unites  with  the  descending  ramus 
of  the  pubes.  At  the  jioint  where  the  descending  ramus  hooks  forward 
there  is  a  thickened  projection,  termed  the  tuberosity  of  the  ischium, 
u])on  which  the  body  resta  in  the  sitting  posture.  Upon  the  posterior 
border  of  the  descending  ramus  there  is  a  sharp  spine,  projecting 
inward,  whicii  plays  an  important  part  in  the  mechanism  of  labor. 
Between  the  posterior  inferior  spinous  process  and  the  spino  of  the 
ischium  there  is  a  deep  incurvation,  termed  the  great  sciatic  notch  ; 
while  a  smaller  incunation,  between  the  spine  and  the  tuberosity,  is 
known  as  the  small  sciatic  notch. 

The  Pelvic  Articulations. — The  articulations  of  the  ossa  innominata 
with  the  sacrum  are  usually  termed  the  sacro-iliac  synchondroses.  The 
anterior  articulation  of  the  innominate  bones  with  one  onother  is  known 
86  the  symphysis  pubis. 

*  LcscKCi,  "  Die  Anato^ue  dea  menacblicbea  Bcckena,"  p.  86. 
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The  term  "  BynchonJrosis,"  as  applied  to  the  eacro-iliac  articulation, 
is  really  a  misnomer.  Liischka  has  shown  that,  in  phice  of  an  int?r- 
veuing  plate  of  cartilage,  section  dcmoustrates  the  existence  of  a  true 


Fro.  88.— Section  tbrougli  tUc  left  sncro-ilinc  srticnlation  (nutural  9i»>).    fLnsohka.) 

synovial  membrane,  limiting  a  narrow  but  well-defined  joint-cavity. 
The  middle  third  of  the  iliac  surface  is  convex,  and  fite  into  a  com*- 
epouding  concave  depression  on  the  sacral  end.     There  ia  likewise 


Fio.  8B Section  of  eymplixsis.    Ct-tudiko.) 

'•bite"  or  ledge  in  front,  fonned  by  the  ilium,  which  aids  in  prevent* 
ing  the  gacnim  from  slipping  forward  into  the  jielvic  cavity. 

The  office  of  maintaining  the  sacrum  in  position  devolves  chiefly 
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npon  the  ligaments  distributed  front  and  renr,  and  particularly  upon 
the  very  numerous  and  closely  int«rwoven  bundles  extending  from  the 
tulwrosities  of  the  sacrum  to  the  roughened  portions,  or  tuberosities, 
of  the  ilia,  which  project  posteriorly  beyond  the  articulation. 

Tlie  symphysis  pubis  is  likewise  supplied  with  a  small  cavity,  only 
the  posterior  portion  of  which  possesses  a  synovial  membrane.  The 
tibro-cartilage  between  the  articulating  surfaces  of  the  bones  is  thicker 
in  front  than  behind.  The  anterior  ligaments  are  more  developed  than 
the  jKteterior  ones,  and  allow  no  movements  of  importance  to  take 
place  in  the  non-pre.ijnant  condition. 

The  Pelvic  Ligaments. — In  addition  to  the  ligaments  which  have 
ulready  been  noticed  as  contributing  to  the  solidity  of  the  joints,  the 


ANTCRIOR  SACRO-ILMC 
LIGAMENT. 

ILIO-FEMORAL 
LIGAMENT. 


lACDO  ;ci«Tic 
LIGAMENr. 


Fio.  90. — Front  viowof  pclvU,  with  IiswniMita,    (QuuinO 


following  help  to  close  in  the  pelvis.  Across  the  obturator  foramen  is 
stretched  a  fibrous  septum,  complete  except  where  a  small  oi>ening  ia 
left  for  the  passage  of  the  nerve  and  vessels. 

The  great  sacro-sciatic  ligament  extends  partly  from  the  lower  bor- 
der of  the  sacro-iliao  articulation,  and  partly  from  the  lower  border  of 
tlie  sacrum  atid  coccyx  to  the  tuberosity  of  the  ischium.  The  small 
sacro-sciatic  ligament  lies  in  front  of  the  preceding,  and  extends  from 
the  side  of  the  sacrum  and  coccyx  to  the  spinous  process  of  the 
ischium.  Those  two  ligaments  close  the  large  and  small  sacro-sciatic 
notches,  and  convert  them  into  two  foramina,  which  bear  the  same 
name. 

The  Inclination  of  the  Pelvis. — The  plane  of  the  hrim  of  the  pelvis 
waa  formerly  supposed  to  run  nearly  parallel  to  the  horizon,  whence 
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the  term  "horizontal  ramus,"  applied  to  the  upper  branch  of  thi 
pul}es.     As  a  fact,  however,  in  the  upright  position,  the  inclination  of 


SCIATIC  FOfUMEM. 


SHALL  SCIATIC  UCAMENT. 


SMALL  SCIATIC  FORAMEN. 


GREXr  SCIATIC  LIGAMENT. 


Fio.  91, — Tnmxveivc  section  through  pelvU,  U>  show  the  8«cro-8cij>tic  liguments.    (TunJcr 

ot  Chaiitnuil.) 

the  brim  to  the  horizon  varies  from  45°  to  100°.  According  to  Meyer, 
the  center  of  gravity,  instead  of  passing  directly  through  the  mcdiuu 
line  of  the  acetabuJa,  is  situated  somewhat  posteriorly,  so  that  a  tilting 
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Fie.  t2.— Section  tbotring  the  inclination  of  the  relm  occorJiog  to  Xocgele.    (Ttmier  < 
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(if  the  pelvis  backward  is  onlj  prevented  by  the  strong  ilio-femoral 
ligaments  (Fig,  90).  Whatever,  therefore,  serves  to  relax  the  ligaments 
m  question  diminishes  the  angle  of  inclination,  while  })Ositions  that 
increase  the  natural  tension  cause  the  jielvis  to  assume  a  nearly  vertical 
attitude.  Ex))erimeutjilly  Meyer  found  that  the  pelvic  incliuatiou  was 
diminished  to  tlie  greatest  extent  when  the  thighs  were  moderately 
separated  and  rotated  slightly  inward,  while  its  increase  was  due  to  four 
conditions  :  closing  the  knees,  stretching  the  legs  widely  apart.,  exter- 
nal rotation,  and  exaggerated  internal  rotation.  Naegele  endeavored 
to  ascertain  the  normal  inclination  upon  the  living  subject,  by  deter- 
mining the  distance  between  the  extremity  of  the  coccyx  and  an  hori- 
zontal line  drawn  from  the  lower  border  of  the  symphysis,  and  then 
placing  the  bony  pelvis  in  a  position  conforming  to  the  measurement 
thus  obtained.  lie  found  in  this  way  the  mean  inclination  was  nearly 
60°,  a  result  exjilained  by  the  fact  that  the  method  of  measurement 
rendered  a  separation  of  the  knees,  and  consequently  an  increase  of 
tension  of  the  ilio-femoral  ligaments,  a  matter  of  necessity.* 

Movements  at  the  Pelvic  Abticulations. 

At  the  symphysis  pubis  during  gestation  the  fibers  which  compose 
its  fibro-cartilage  become  infiltrated  with  serum,  and  the  ligaments 
elongate,  so  that  at  term  the  distance  between  the  articular  surfaces  of 
the  pubic  bones  is  increased  twofold.  Budin  has  shown  that  11  the 
])atieut.  when  the  finger  is  introduced  into  the  vagina,  and  pressed 
upward  against  the  lower  border  of  the  symphysis,  be  made  to  walk, 
an  elevation  of  the  ramus  upon  the  side  of  the  extremity  in  motion 
can  be  distinctly  recognized.  In  the  rule,  this  mobility  is  most 
marked  in  women  who  have  borne  a  number  of  children,  f 

Zaglass  first  pointed  out  that,  in  spite  of  the  close  union  at  the 
sacro-iliac  articulation,  a  certain  degree  of  mobility  between  the  sacrum 
and  iliac  bones  existed.  Thus,  in  defecation,  when  the  body  is  thrown 
forward,  the  promontory  is  tilted  toward  the  symphysis,  and  the  in- 
ferior extremity  of  the  sacrum  is  thrown  backward,  thereby  enlarging 
the  outlet  of  the  pelvis.  Matthews  Duncan  describes  similar  move- 
ments, only  exaggerated  in  extent,  during  pregnancy,  and  points  out 
how  they  practically  contribute  to  facilitate  labor.  Thus,  at  the  be- 
ginning of  labor,  as  the  head  enters  the  brim,  the  woman  naturally 
chooses  to  sit  up,  to  walk  about,  or,  if  in  bed,  to  rechne  with  the 
lower  extremities  extended,  positions  which  favor  the  rotation  back- 
ward of  the  upper  portion  of  the  sacrum,  and  the  consequent  increase 
of  the  antero-posterior  diameter  at  the  superior  strait.  As  the  head, 
however,  descends  to  the  floor  of  the  pelvis,  the  patient  instinctively 

*  ScBROKDEB,  "  Lehrbucb  der  GcburtghQlfp,"  6to  AuB.,  note,  p.  7 ;  Nsegele,  8te  Aufl., 
p.  81. 

f  Takxiu  et  Cbaxtbicil,  "Trniti  de  I'art  dcs  accouchemcots,"  p,  239. 
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I.    M,— DUgnun     sliowinfr    ofclllatory 
muveiucnte  of  ucruu.    (Dunctm.) 


draws  up  her  knees,  throws  the  body  forward,  and  during  a  jwin 
contrects  the  abdominal  muscles.  In  this  way  she  succeeds  in  tilting 
up  the  pubes,  in  pressing  the  promontory  forward,  and  in  rotating 

the  point  of  the  sacrum  backwarl, 
so  as  to  perceptibly  increase  the  cm- 
jugate  diameter  nt  the  pelvic  outlet 
The  Pelvis  as  a  Whole.— Tbo 
pelvis  is  divided  by  the  linea  t^rnii- 
nalis  into  an  upper  and  lower  j")r- 
tion. 

The  upper,  or,  as  it  is  uauallv 
termed,  the  large  pelvis,  is  comjiosed 
of  the  lumbar  vertebrte  and  the  up- 
per surfaces  of  the  wings  of  the  sa- 
crum behind,  the  spreading  portioiw 
of  the  ilia  upon  the  sides,  while  the 
anterior  segment  is  closed  in  by  the 
muscles  of  the  iibdomiual  parietes. 
In  shajic,  the  bony  part  of  the  large  pelvis  has  been  compared  to  tlit» 
rim  of  a  barber's  basin.  Obstctrically  the  iliac  fossw  are  of  interest, 
inasmuch  as  they  furnish 
shelves  upon  which  the  head 
of  the  foetus  in  multiparsB 
commonly  rests  during  the 
latter  part  of  pregnancy.  The 
inclination  of  the  ilia  to  tlie 
horizon,  the  shape  of  the 
crests,  and  the  distance  be- 
tween them,  together  with 
the  distance  between  the  two 
anterior  superior  8])inou8  pro- 
cesses, are  important  points 
for  study,  because  they  fur- 
nish data  ujiou  which  valu- 

iible  inferences  are  based  in  cases  of  j>elvic  deformity,  relative  to  the 
shape  and  dimensions  of  the  pelvic  canal. 

It  will  be  remembered  that  the  crests  of  the  ilia  possess  an  S-shaped 
curve.  Normally,  the  widest  distances  between  the  crests  measure  ten 
inches ;  the  distance  between  the  anterior  superior  spinous  prooesfes 
measures  nine  inches.*  The  sloj)e  of  the  inner  surfaces  of  the  ilia  issuch 
that  an  extension  of  the  lines  drawn  from  the  crest  to  the  linea  tcrmi- 
nalis  would  meet  in  the  neighborhood  of  the  fourth  sacnd  vertebra. 

*  As  no  two  pelves  possess  precisely  the  ismc  dimcn.xions,  pelvic  measurrmcnu  *R 
given  somewhat  differently  by  authors.  They  nrc  obtained  cither  by  taking  llie  invan  <d 
•  large  number  of  pelves  (a  method  which  furnishes  fractions  dilBcult  to  remember,  bat 


Fio,  94. — .\nlerior  lialf  of  tho  polvl<. 
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The  inferior  or  small  pelvis  comprises  the  portion  below  the  linca 
terminalis.  It  is  formed  by  the  sacnira,  the  cocc3'x,  the  lower  por- 
tion of  the  ilia,  the  ischia  and  pubes,  the  obturator  membrane,  and 
;he  sacro-Bciatic  ligaments.  Together  the  foregoing  inclose  a  basin- 
like cavity,  which,  though  open  below  in  the  skeleton,  is  closed  in 
by  soft  parts  in  the  living  subject.  The  posterior  wall,  formed  by 
the  sacrum  and  coccyx,  measures  five  inches  in  a  direct  line  from  the 
promontory  to  the  ai>ex  ;  the  anterior  wall  at  the  sjTiiphysis  pubis  mea- 
sures one  and  three  quarters  inch;  the  lateral  walls,  from  the  linea  ter- 
minalis  to  the  ttiberosities  of  the  ischia,  measure  three  and  three  quar- 
ters inches.  The  iwsterior  wall  is  curved  ;  the  symphysis  pubis  slopes 
downward  and  inward,  so  as 
to  run  nearly  parallel  with 
the  two  upper  sacral  vertebrae ; 
the  rami  of  the  pubes  approach 
one  another  at  an  angle  of  95° 
to  100'  and  unite  beneath  the 
symphysis  in  the  form  of  an 
arch,  the  arcus  pubis  ;  the  side- 
walls  are  solid  in  front  where 
tbcy  are  constituted  by  the 
ischia,  while  l>ehind  the  great 
iatio  notch  is  closed  only  by 
stift  structures  and  tiic  sacro- 

soiatic  ligaments.     The  transverse  diameter,  owing  to  the  incline  of 
the  side-walls,  narrows  toward  the  outlet. 

The  Planes  and  Aies  of  the  Pelvis. — Tlie  eccentric  forms  of  the 
jielvic  bones  render  it  extremely  difficult  to  convey  a  clear  impression 
of  the  nature  of  the  pelvic  inclosure.  As  a  means  to  tliis  end  it  is 
customary  to  study  a  series  of  planes  drawn  at  different  levels  through 
the  pelvic  walls,  which  serve  to  show  the  changes  in  the  shape  and 
dimensions  of  the  liony  canal  at  selected  points  of  observation.  By  a 
]>1ano  is  meant  simidy  a  mathematical  surface,  without  reference  to 
depth  or  thickness. 

The  ujURT  and  lower  openings  are  both  somewhat  contracted,  and 
hence  are  termed  resiiectivuly  tlie  superior  ami  inferior  straits,  while 
the  space  ix'tween  is  denominated  the  cavity  of  the  j)elvis. 

The  first  jilnne  requiring  our  attention  is  that  of  the  superior  strait 
or  brim.  It  is  lioundcd  by  the  linca  terminalis.  and  has  an  elliptical 
contour,  with  a  de)>ression  posteriorly,  produced  by  the  projection 
of  the  promontory  of  the  sacrum. 


Fjo.  I>6.— PoBturior  half  of  the  fxilvis. 


offering  no  »p«;iiil  a>lTant«i;o>  in  the  »»_»  of  accuracy),  ortiy  selecting  n»  tlic  norm*!  !>tand- 
anl  cither  a  whnli-  nuinticr,  or,  wlicro  (ractionf  are  necffssarr,  llic  noarv«l  half  or  ((iinrtcr 
approximating  (o  the  mean  aroraet-.  The  latter  {)laD  racommeoda  iuelf  in  practica  CQuall; 
on  tbe  tcore  of  utility  autl  conrcuiciuie. 
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The  dimensions  of  each  plane  are  determined  by  measuring'  the 
antero-posterior,  the  transverse,  and  the  two  oblique  diameters!. 


DISTANCE  BET  WEEM 
TNECRCSrS   lOIM. 


^  0I8TWICE  BETWEEM 

ANT.SUP.8P  PRocaai. 

SACRO-COTVLOID^ 


OBLIHUE  DIAMETER  5  IN. 


CQNJUOATC    4V4IN. 

Fio.  9S.— Diameters  of  the  brim. 

The  antero-posterior,  or,  as  it  is  generally  termed,  the  ■ 
diameter,  extends  from  the  upper  border  of  the  symphysis  pi:  = 
promontory.  Its  length  is  four  and  a  quarter  inches.  About  two 
fifths  of  an  inch  below  the  upper  border  of  the  symphysis  is  situated 
the  obstetrical,  as  distinguished  from  the  anatomical,  conjugate.  The 
length  of  the  former,  owing  to  the  thickening  of  the  pabic  bones,  is 
reduced  to  four  inches. 

The  transverse,  sometimes  termed  the  bis-iliac,  diameter  is  th« 
widest  distance  between  the  ilia.  It  measures  five  and  a  qnarttr 
inches. 

The  oblique  diameters  extend  from  the  ilio-pectineal  eminences  to 
the  opposite  sacro-iliuc  articulations.    The  distance  between  the  point 

mentioned    is    five    inches' 
The  right  oblique  diameter  i* 
the  one  directed  to  the  right, 
and  the  left  to  the  left  sacr 
iliac  articulation. 

The  axis  of  the  superior 
strait  is  rei)resented  by  a  line 
drawn  pei"pendiculnr  to  lh*j 
center  of  the  piano.  Tli« 
extension  of  this  line  falU 
below  upon  the  extremity  of 
the  coccyx,  and  above  striken 
the  abdomen  near  the  umbil- 
of  the  brim  is  very  ncarl/l 


Fio.  97.— Dmmctere  of  the  outlet. 


The  circumference 


icus  {vide  Fig.  98) 
eixteien  inches. 

The  inferior  strait  projier,  or  outlet  of  the  pelvis,  is  bounded  bv 
the  sub-pubic  ligament,  the  pubic  rami,  the  rami  and  tuberosities  of 
the  i8chia,'tho  sciatic  ligaments,  and  the  coccyx.     Owing  to  the  pro- 
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jection  of  the  ischia,  the  surface  of  tlie  pelvic  outlet  is  rendered  con- 
vex, or,  perhaps,  is  better  described  by  supposing  it  to  be  composed 
of  two  obtuse-angled  triangles  with  apices  at  the  symphysis  and  coccyx, 
and  with  a  common  base  formed  by  a  line  drawn  through  the  ischia. 

The  antero-posterior  diameter  extends  from  the  lower  border  of 
the  symphysis  to  the  extremity  of  the  coccyx.  It  measures  three  and 
three  quarters  inches,  though,  when  the  coccyx  is  pushed  backward, 
the  distance  may  be  extended  to  four  and  a  half  inches. 

The  transverse  diameter,  between  the  inner  borders  of  the  tuberos- 
ities, measures  four  and  a  quarter  inches. 


COCCYX  H 

^ 

PUSHED  EaCK 


OBSTETIIICAL  C0NJU6KTI. 


HORIZON. 


PLANE  OF  OUTLET 

ioo  of  the 
Chantreuil 


Fio.  98, — Section  thovinir  the  iQcIinutioo  of  the  pvlvu  Bcoordiiur  to  Naeirele.    (Taruier  eV 

-      -    uil.J 


Owing  to  the  elasticity  of  the  sciatic  ligaments,  the  oblique  diam- 
eters are  not  regarded  as  of  obstetrical  importance. 

The  axis  of  the  inferior  stmit,  when  the  coccyx  is  not  disturbed, 
strikes  the  promontory.  When  the  coccjtc  is  pushed  backward,  a  per- 
pendicular line  drawn  from 'the  center  impinges  upon  the  lower  bor- 
der of  the  first  sacral  vertebra. 

The  circumference  of  the  inferior  strait  measures  thirteen  and  a 
half  inches. 

The  pelvic  cavity  or  canal  jMjssesses  an  irregular,  cylindrical  shape, 
constricted  somewliat  above  at  tlie  superior  strait,  and  narrowing  rap- 
idly at  the  pelvic  outlet.  Below  the  brim,  the  dimensions  are  in- 
creased considerably  by  the  concavity  of  the  sacrum.  Thus,  a  plane 
passing  through  the  lower  portion  of  the  symphysis  pubis,  and  across 
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the  upper  margins  of  the  acetabula,  to  the  junction  of  the  second  and 
third  sacral  rertebrae,  gains  three  quarters  of  an  inch  in  the  conjugate, 
while  the  transverse  diameter  is  barely  one  fourth  of  an  inch  lesa  than 
the  transverse  diameter  of  the  brim.  The  narrowing  at  the  outlet  u 
most  marked  in  a  })lane  drawn  so  as  to  intersect  the  spines  of  the 
ischia  and  the  extremity  of  the  sacrum.  At  the  level  indicated,  ttic 
distance  between  the  spines  (transverse  diameter)  is  but  four  inches, 
and  the  antero-posterior  diameter  four  and  a  half  inches. 

The  sciatic  spines  divide  the  pelvic  cavity  into  two  unequal 
tions.  In  the  larger,  anterior  section,  the  lateral  walla  slope  towan] 
the  symphysis  and  arch  of  the  pubes,  while  posteriorly  the  walls  slope 
in  the  direction  of  the  sacrum  and  coccyx.  The  declivities  in  front 
of  the  spines  are  termed  the  anterior  inclined  p)lanes  of  the  pelvis,  ovci 
which  rotation  of  the  occiput  takes  place  in  the  mechanism  of  normal 

labor.  Behind  the  spines  the  lateral 
slopes  are  known  as  the  posterior  inclined 
])lane8.  Meeting  together  in  the  median 
line  of  the  sacrum,  they  constitute  a  sort 
of  vault,  into  which  the  face  is  tum«d 
after  rotation  is  completed. 

The  general  direction  of  the  pelvic 
cavity  is  best  shown  by  a  line  represent- 
ing the  axis  of  tho  bony  channel.  It 
should,  however,  be  stated  in  advance 
that  the  so-called  pelvic  axis  of  obstetri- 
cal writers  is  not  to  be  construed  as  the 
median  line  of  a  cylinder  in  a  strict 
mathematical  sense,  but  is  really  intendwl 
to  indicate  very  nearly  the  course  which 
a  round  body  like  the  fetal  head  would  naturally  pursue  in  it? 
course  through  the  parturient  canal.  In  practice  it  is  coavenieat 
to  follow  tlie  suggestion  of  Ilodge,  and  draw  a  plane  from  the  supra- 
pubic ligament  backward  to  the  sacrum,  and  jtarallel  to  (he  plane  of 
the  superior  strait.  This  second  parallel  would  intersect  tlie  middle 
portion  of  the  second  sacral  vertebra.  Inasmuch  as  the  pubic  walls 
run  ntrarly  |ianillel  to  the  upper  portion  of  the  sacram,  the  axis  of  the 
cavity  included  between  the  two  planes  may  be  regarded  as  continu- 
ous with  the  axis  of  tho  brim.  Below  tho  second  plane,  owing  to  the 
cur^'ature  of  the  sacrum,  the  axis  describes  a  nearly  circuUr  course, 
with  intersecting  planes  radiating  from  the  lower  liorder  of  the  sym- 
phpis  as  a  center.  P'urther  on  it  will  be  shown  that  the  axial  curve  i* 
continued  beyond  the  bony  canal  by  the  distended  tissues  which  form 
the  tloor  of  the  iiclvic  basin. 

Differences  between  the  Male  and  Female  Pelvis. — In  tho  male  the 
bones  of  the  jielvis  are  thick  and  solid  ;  the  brim  is  triangular  in 


Fio.    99.— Axi- 


upon  a, 


vertical  section  tJiroiiKli  a  pliistcr 
cast  ol  tbc  \uiMi!  covity.  (UoJjfw.) 
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ape ;  the  promontory  projecting ;  the  cavity  deep,  and  sloping  in- 
'ward  like  a  funnel :  the  sacrum  long,  narrow,  and  moderately  curved  ; 
and  the  arch  of  the  pubea  is  formed  at  an  angle  of  from  75°  to  80". 
In  the  female,  on  the  contrary,  the  bones  arc  lighter  and  more  delicate 
in  contour,  therein  corresponding  to  the  inferior  muscular  develop- 
ment of  the  sex  ;  the  brim,  owing  to  the  less  marked  jutting  inward 
of  the  promontory,  has  an  ellipticaJ  outline ;  the  diameters,  both 
autero-posterior  and  transverse,  are  increased ;  the  pelvic  inclination 
is  more  ))ronouDced ;  the  sacmm  is  wider  and  more  concave ;  the 
tuberosities  of  the  ischia  are  wider  apart ;  the  angle  of  the  arch  of  the 
pubos' meiuiures  from  90°  to  100°  ;  and  the  entire  deptii  of  the  pelvis 
is  diminished.  As  a  result  of  the  incrotised  transverse  diameter  in  the 
female,  the  trochanters  are  at  a  greater  relative  distance  from  one 
another,  and  are  directed  somewhat  obliquely  to  the  front.  This 
)K.'culiarity  brings  the  knees  in  close  proximity,  and  acconnts  for  the 
characteristic  feminine  gait. 

The  configuration  of  the  female  pelvis,  though  unfavorable  to 
rapid  locomotion,  is,  in  a  special 
degree,  atlapted  to  render  possible 
the  birth  of  the  child.  A  female 
jielvis  np])roximating  in  tyj>e  to 
that  of  the  male  gives  rise  to  a 
variety  of  dystocia  of  a  very  formi- 
dable character. 

Differences  between  the  Infan- 
tile and  Adult  Pelvis.— In  the  in- 
fantile pelvis  the  promontory  occu- 
pies a  relatively  higher  position 
above  the  upi)er  border  of  the  sym- 
physis ;  the  last  lumbar  and  two 
upper  sacral  vertebra?  possess  a 
moderate  convexity — i.  e.,  the 
promontory  does  not  project  for- 
ward, as  in  the  adult ;  the  sacrum. 

fter  running  a  straight  course,  be- 
jins  to  curve  forward  first  at  the 
fourth  vertebra  ;  the  alse  arc  slight- 
ly developed ;   the   inclination  of 

io  ilia  more  nearly  approaches  the 

prpendicular  ;  the  S-shaped  curve 
the  crest*  is  barely  indicated, 
there  being  but  slight  difference 
in  the  distances  between  the  crests 
and  anterior  superior  spines  ;  the  conjugate  diameter  in  projwrtion  to 
the  transverse  is  increased  ;  the  side-walls  converge  toward  the  outlet ; 
11 


Fto.  100. — Vcrticnl  section  nf  n  fcmnlci  'mton- 
tilo  i*lvi».    (Fuliliuj:.) 


162 


LABOR. 


the  pubic  arch  is  formed  at  an  acute  angle  ;  and  the  distance  betwwn 
the  spines  of  the  ischia  is  greater  than  the  transverse  diameter  of  the 
outlet. 

Distinctions  pertaining  to  sex  are  but  slightly  accentuated.  In 
the  female,  the  sacrum,  owing  to  the  smaller  size  of  the  vertebrtp.  is 
narrower  than  in  the  male  ;  the  side-walls  are  higher  ;  the  symphysia 
lower ;  the  iliac  incline  approaches  more  nearly  a  vertical  line ;  the 
pubic  arch  is  less  acute  ;  and  tlie  transverse  diameter  is  increased. 

The  most  important  agent  in  effecting  the  changes  which  char- 
acterize the  adult  jiclvis  is  uiujuestionably  the  weight  of  the  trunk. 
Owing  to  the  wedge-shape  of  the  sacrum,  and  the  shelf-like  ledge 
which  projects  from  the  lower  surface  of  the  iliac  articulation,  no  dis- 
placement can  take  place  in  tiie  direction  of  the  long  axis  of  the  au- 


Fius.  101,  103.— DiagTamniatio  ropnaonttttions  of  Mctioiu  through  the  inlantUo  •od  adult 

pelvcB,     (Schroedcr.) 

ricular  surfaces.  But,  when  we  bear  in  mind  the  inclination  of  the 
pelvis,  it  is  obvious  that  pressure  from  above  must  act  upon  the  sv 
crum  likewise  in  a  downward,  forward,  and  inward  direction.  Now,  if 
the  sacrum  were,  as  it  is  sometimes  represented,  the  key-stone  of  the 
pelvic  arch,  its  position  would  be  fixed  between  the  ilia.  We  owe  to 
Duncan,*  however,  the  demonstration  that  this  view  is  incorrect,  and 
that  in  reality  the  sacral  articulation  slopes  backward  and  inward  in 
the  direction  of  the  median  line.  The  fact  that  the  sacrum  does  not 
under  pressure  drop  from  the  arch  is  due  to  the  strong  sacro-Uiat 
ligaments,  which  hold  it  in  jKisition  as  part  of  the  bony  ring.  The 
ligaments  do  not,  however.  ])rcvent  the  sacrum  from  sinking  forward 
to  a  limited  extent  into  the  pelvic  cavity,  as  is  shown  in  the  projection 
backward  at  maturity  of  the  tuberosities  of  the  ilia,  whereas  in  the 
infantile  pelvis  the  dorsal  surface  of  the  sacrum  is  level  with  the  pos- 
terior su]x;rior  spinous  processes. 

•  Di'MCAii.  "  B.-scarches  ia  Obstetric*," 
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As  the  line  of  gravity  of  the  trunk  falls  in  front  of  the  sacrum, 
the  weight  from  above  ])rcs8C5  the  promontory  forwnnl  and  inward 
toward  the  symphysis  pubis.  At  the  some  time  the  rotation  backward 
of  the  sacral  ajjex  is  restrained  by  the  sciatic  ligaments.  Tlie  natural 
effect  of  these  two  simultaneously  ojjcrative  forces,  acting  at  a  period 
when  ossification  is  still  incomplete,  is  to  increase  the  sacral  curve, 
and  consequently  to  shorten  the  distance  between  the  upper  and  lower 
ends  of  the  base.  As  a  result,  the  height  of  the  promontory  is  dimin- 
^ished,  the  pelvic  brim  and  outlet  beconje  constricted,  and  the  dimen- 
lions  of  the  pelvic  cavity  are  increased.  The  upper  portion  of  the 
"eacrum,  in  rotating  forward,  drags  upon  the  posterior  ligamentous  at- 
tachments of  the  ilia.  This  traction  would,  were  it  not  for  their  union 
at  the  symphyses,  and  the  pressure  of  the  heads  of  the  thigh-bones, 
cause  the  ossa  innominata  to  revolve  around  the  sacral  articular  sur- 
faces, like  doors  upon  their  hinges.  As  a  result  of  the  antagonistic 
action  of  the  symphysis  and  the  sacro-iliac  ligaments,  however,  the 
ossa  innominata  bend  at  the  point  of  least  resistance  in  front  of  the 
sacrum,  and  in  this  way  an  increase  takes  place  in  the  transverse  at  the 

tpense  of  the  antero-posterior  diameter. 
The  sexual  differences  arc  attributable  to  differences  in  the  char- 
acter of  the  pelvic  contents  and  the  external  sexual  organs,  to  difler- 

aces  in  muscular  development,  and  to  certain  distinctive  pecnliaritiea 
growth.      Thus,  in   the   female  eunuchs  of  India,  described  by 

oberts,*  there  were  absence  of  vagiua  and  complete  atrophy  of  cellular 
Hssne  in  the  genital  organs  ;  at  the  same  time  the  pelvis  approximated 
to  the  male  type,  and,  in  i)lace  of  the  pubic  arch,  the  rami  of  the 
pubos  and  ischia  apjteared  as  though  they  were  in  contact  at  the  site 
usually  ixjcupied  by  the  vagina. 

In  fetal  life,  the  female  sacnim,  owing  to  the  smaller  size  of  the 

ertebrse,  is  narrower  than  in  the  male.     Subsef|uenHy  the  more  rapid 

rowth  of  the  alaa  becomes  the  cause  of  the  increased  width  which 
characterizes  the  sacrum  of  the  female  at  maturity.  The  larger  cir- 
cumference of  the  brim  in  the  female  is  due  partly  to  this  difference 
in  the  width  of  the  sacrum  and  partly  to  the  greater  length  of  the 
linea  innominata. 

The  Soft  Parts  of  the  Pelvis. — Prefatory  to  the  history  of  the  im- 
pregnated ovum,  we  have  already  considered  the  more  important  pel- 
no  visoera  concerned  in  generation  and  parturition.     In  studying  the 

lechanism  of  lalwr,  it  is,  however,  necessary  in  addition  to  recall — 
1.  The  soft  tissues  which  encroach  upon  the  pelvic  space ;  2.  The 
Btnictnres  which  close  in  the  openings  of  the  pelvis,  and  convert  it 

sto  a  basin-like  cavity. 

1.  The  diameters  of  the  brim  are  diminished  somewhat  \>y  the 

lio-psoffi  muscles.    The  iliac  muscles  proper  occupy  the  entire  surface 
*  Vidt  Tilt.  "  Utcriao  uui  OTariun  InflammatjoD,"  p.  03. 
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of  the  internal  iliac  fossa.  The  fibers  converge  below,  and,  jMssing 
beneath  Poupart's  ligament,  become  united  to  the  borders  of  the  psoas 
muscle.     The  pelvic  portion  affords  a  soft  cushion  for  the  support  of 
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Fio.  10$.— rdvia  covered  with  the  soil  t>arts,  with  removal  of  bladder,  utenu,  and  i 

the  gravid  uterus.  The  great  psote  muscles  fill  out  the  spaces  upon 
the  sides  of  the  promontory.  They  take  their  origin  from  the  latcnil 
surfaces  of  the  bodies  and  ti-ansverse  processes  of  the  four  upper  Inm- 
bar  and  tlie  last  dorsal  vertebrae.  They  cross  the  pelvis  parallel  to  the 
linea  innominuta,  which,  however,  tlicy  slightly  overlap.  They  ta|ior 
below,  and,  passing  Ijeneath  the  femoral  arch,  terminate  in  a  tend"n, 
which  is  inserted  into  the  small  trochanter.  These  two  muscles  Act 
the  thighs  upon  tlie  abdomen.  The  iliac  muscle  likewise  acts  as  an 
abductor,  and  the  psoas  serves  to  flex  the  j)elvi8  upon  the  spinal  col- 
umn. The  ilio-psoa>  muscles  diminish  the  transverse  diameter  neari* 
a  half-inch,  so  tliat  the  latter  becomes  very  nearly  equal  in  length  to 
the  oblique  diameters.     When  the  limbs  are  extended  and  the  musclee 
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are  renrlered  tense,  the  influence  they  exert  in  lessening  the  pelvio 
space  is  sonicwhiit  greater  than  when  they  arc  relaxed  by  flexing  the 
legs  ujion  the  thighs. 

The  large  arteries  and  veins  at  the  pelvic  brim  do  not  undergo  com- 
pression during  labor  under  normal  conditions.  When,  however,  con- 
siderable disproportion  exists  between  the  pelvis  and  the  child's  head, 
the  cfl'ects  of  pressure  are  sometimes  manifested  in  the  swelling  of  all 
the  soft  tissues  within  the  pelvic  cavity — a  swelling  which,  in  turn, 
enhances  the  ditticulties  of  delivery. 

2.  The  open  spaces  of  the  pelvis,  which  are  closed  in  by  soft 
part*,  are  the  great  sciatic  notclies,  the  obturator  foramina,  and  the 
[K?lvic  outlet. 


SACRUM. 


PYRIFORMIS  M. 


Rp.  IM.— Section  of  pelvU,  showing  the  pyriform  miuclo*.    (Tomier  et  Chontreuil.) 


The  closure  of  the  sacro-sciatic  notches  is  effected  by  the  pj-riformis 
muscles.  The  pjTaniidal  muscle  hjis  a  triangular  shape,  Its  base 
presents  a  series  of  digitations  which  arc  inserted  upon  the  lateral 
portions  of  the  anterior  surface  of  the  sacrum,  along  the  outer  .borders 
of  the  four  lower  sacral  foramina  and  the  upjwr  portion  of  the  sacro- 
sciatic  ligament.  It  then  crosses  the  large  sciatic  foramen,  and, 
passing  outward,  terminates  in  a  tendon,  which  is  inserted  into  the 
large  trochanter. 

The  ol)turator  foramen  is  covered  by  the  internal  obturator  mus-' 
cle.  The  latter  is  attached  to  tlic  quadrilateral  surface  which  corre- 
sponds to  the  cotyloid  cavity,  to  the  circumference  of  the  fonunen,  and 
to  the  inner  surface  of  the  obturator  membrane.  Its  fibers  converge 
to  form  a  tendon,  which  {>asses  through  the  lesser  sciatic  fonimen,  and 
thence  is  directed  downward  and  bucliward  to  the  digital  cavity  of  the 
great  trochanter. 
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Owing  to  their  tenuity,  neither  the  pyriform  nor  the  obturator  j 
muscles  appreciably  affect  the  dimensions  of  the  pelvic  cavitj. 
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URGESACRC -SCIATIC  UG. 
Fio.  lOS. — Soction  of  polvla,  iihowui({  the  intornnl  ohluralor  miuclo.    (Taniinr  ot  CliantrBuH.1 

The  outlet  of  Uie  pelvis  is  chml  by  ti  Buccossion  of  layers,  which 
tojjcthpr  conslitut<!  the  periiioiil  or  iwlvic  floor.  These  Ittvcrs,  passing 
from  witlioiit  inward,  consist  resjKictively  of  the  external  cutiineoua 
tissue,  the  muscular  layers  with  their  associated  aiwncuroscs,  the  sub- 
peritoneal ccllnlur  tissue,  and  the  pcritona>um. 


COCCYGEUS 


LEVATOR  AMI 


OBTURATOR 
INT. 


SECTION  or  RECrUMi 

SECTION  orVAOINAii 
StCTIONOFBlAODEM 


Fn.  IOC— Uuscles  of  tb«  pcrinoKl  flnnr,  ns  wrn  from  thi>  nbdominsl  cavity.     The  pynunu 
uiUKclv  hiu  been  removed. 

The  most  important  structure  which  enters  into  the  formation  of 
the  perineal  floor  is  the  levator-ani  muscle.     This  muscle  is  composed 
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are  rendered  tense,  the  influence  they  exert  in  lessening  the  pelvic 
space  is  somewhat  greater  than  when  they  are  relaxed  by  flexing  the 
legs  ui)on  the  thighs. 

The  large  arteries  and  veins  at  the  pelvic  brim  do  not  undergo  com- 
pression during  labor  under  normal  conditions.  When,  however,  con- 
siderable disproportion  exists  between  the  jielvis  and  tlie  child's  head, 
the  effects  of  pressure  are  sometimes  manifested  in  the  swelling  of  all 
the  soft  tissues  within  the  pelvic  cavity — a  swelling  which,  in  turn, 
enhances  the  diflicultics  of  delivery. 

2.  The  open  spaces  of  the  pelvis,  which  are  closed  in  by  soft 
parts,  are  the  great  sciatic  notches,  the  obturator  foramina,  and  the 
pelvic  outlet. 


SACRUM. 


PVRIFORMIS  M. 


Flo.  lot.— Section  of  pelvis,  gliowiiigtbo  ryrifoiTin  miucle*.    (TaraicT  et  Chantrouil.) 


Tlie  closnre  of  the  sacro-sciatic  notches  is  effected  by  the  pyriformis 
muscles.  The  pjTamidal  muscle  haa  a  triangular  shape.  Its  base 
presents  a  series  of  digitations  Which  are  inserted  ujion  the  lateral 
portions  of  the  anterior  surface  of  the  sacrum,  along  the  outer  borders 
of  the  four  lower  sacral  fornniina  and  the  upper  portion  of  liie  sacro- 
sciatic  ligament.  It  then  crosses  the  largo  sciatic  foramen,  and, 
passing  outward,  terminates  in  a  tendon,  which  is  inserted  into  the 
large  trochanter. 

The  obturator  foramen  is  covered  by  the  internal  obturator  mus-  • 
cic.  The  latter  is  attached  to  the  quadrilateral  surface  which  corre- 
sponds to  the  c<ityloid  cavity,  to  the  circumference  of  the  foramen,  and 
to  the  inner  surface  of  the  obturator  membrane.  Its  fibers  converge 
to  form  a  tendon,  which  passes  through  the  lesser  sciatic  foramen,  and 
tlicnce  is  directed  downward  and  backward  to  the  digital  cavity  of  the 
great  trochanter. 
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and  the  transverse  fascia  of  the  abdominal  walls.  It  covere  the  py- 
riformis  and  the  upper  half  of  the  obturator  muscles.  In  front  it  de- 
scends from  the  sjinphysis  to  the  neck  of  the  bladder,  and  forms  the 
pubo-vesical  ligament.  From  the  linea  terminalis  to  the  arcius  ten- 
dineus  the  fascia  upon  the  side-walls  is  firmly  attached  to  the  jieriod- 
teum.  The  tendinous  arch  marks  the  line  at  which  the  fascia  leaves 
the  pelvic  walls  to  form  the  inner  lining  of  the  levator  and  coccygeal 
muscles. 

The  upper  surface  of  the  internal  pelvic  fascia  is  covered  by  the 
peritonajum,  with  which  it  is  connected  by  loose  connective  tissue. 

The  fascial  coverings  beneath  the  levator-ani  muscle  are  divided 
into  a  posterior  and  anterior  portion  by  a  lino  drawn  between  the  two 
ischla. 

The  posterior  portion  consists  of  a  single  layer.  It  starts  from  ibe 
sacro-sciatic  ligaments  and  the  tuberosities  of  the  isohia  ;  thence  it 
mounts  upward  over  the  inner  surfaces  of  the  ischia  and  the  otni'  - 
tor  intemus  muscle  to  the  tendinous  arch,  which  it  contributes  to  [(■idi. 
and  from  the  tendinous  arch  is  reflected  at  an  acute  angle  over  the 
inferior  surface  of  the  levator-ani  muscle.  The  space  thus  limitwl 
between  the  side-walls  of  the  pelvis  and  the  levator  ani  is  termed  ibo 
ischio-rectal  excavation. 

The  anterior  portion,  or  perineal  fascia  proper,  fills  the  space  1^ 
tween  the  bis-ischiatic  line  and  the  arch  of  the  pubcs.  It  is  composed  of 
three  layers,  as  follows  :  1.  The  deep  perineal  fascia,  which  covers  tho 
lower  surface  of  the  levator  ani ;  2.  The  mediaTi  perineal  fascia,  sep- 
arated from  the  former  by  a  narrow  interval,  and  inclosing  the  pudic 
vessels  and  nerves;  3.  The  superficial  perineal  fascia  which  forms, 
with  the  median  layer,  a  shallow  compartment  in  which  are  lodgcil 
the  8Ui)erficial  muscles  of  the  perinteum,  the  bulbs  of  the  vaginii, 
the  vulvo-vaginal  glands,  and  the  rami  of  the  clitoris.  Each  one  of 
these  organs,  except  the  latt«r,  is,  moreover,  enveloped  in  a  sjH'cial 
sheath,  derived  from  prolongations  of  the  upper  surface  of  the  apo- 
neurosis. 

The  superficial  perineal  muscles  are  of  slight  obstetrical  importance. 
They  are  the  constrictor  vaginae,  the  ischio-cavemosi,  and  the  trani^ 
versi  perinaei. 

The  constrictor  vagina?  consists  of  two  small  lateral  muscles,  sitn- 
ated  upon  the  outer  sides  of  the  vestibftlar  bulbs,  and  surrounding  thp 
vulvar  orifice.  Posteriorly  the  extremities  of  the  main  muscle  start 
from  the  perineal  fascia  at  a  point  nearly  midway  between  the  sjjhiflc- 
ter  ani  and  the  ischia.  while  a  small  bundle  only  is  connected  with  the 
sphincter  ani  itself.*  Above,  the  convergent  ends  separate  into  a 
superficial  and  deep  portion.  The  superficial  portions  terminate  in  a 
tendon  which  unites  them  together  above  the  dorsal  vein  of  the  clito- 
*  LcacBKA,  "  Anatomie  dcs  incnsohrK-hen  Bcckcos,"  p.  809. 
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lis ;  the  deep  portions  pass  between  the  upper  ends  of  the  bulbs  and 
the  clitoris,  and  are  likewise  united  by  an  aponeurosis. 

The  action  of  the  muscle  consists  chiefly  in  compressing  the  veins 
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URETHRA. 
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CUNNI  M. 


TRANSVERSU5       PERINAEI. 


Fio,  108. — Muscles  of  the  pcrimEam.    (Hcnte.) 

crossed  by  its  tendon,  anti  in  thus  enhancing  the  tnrgidity  of  the 
erectile  apparatus.  It  is  in  no  sense  a  sphincter  muscle,  though,  by 
pressing  the  turgid  bulbs  inward,  it  may  narrow  the  vestibule  of  the 
^Vagina. 

The  ischio-caTpmosi  muscles  form  a  sort  of  fibro-mnscnliir  sheath 
about  the  crura  of  the  clitoris.  They  are  united  together  above  by  an 
aponeurosis  which  crosses  the  posterior  extremity  of  the  body  of  the 
clitoris.  During  sexual  excitement  these  muscles  are  capable  not  only 
of  compressing  the  crura,  thereby  forcing  the  blood  toward  the  body 
of  the  clitoris,  but,  through  the  pressure  exerted  by  the  aponeurosis 
upon  the  dorsal  vein,  they  help  tn  retard  the  return  of  the  blood  from 
the  turgescent  organ. 

The  transversi  {K-rinasi  muscles  are  small,  triangular,  flattened 
muscles  which  pass  from  the  inner  sides  of  the  ischia,  underneath  the 
constrictor  muscle,  to  the  sides  of  the  vagina  and  rectum.     When  the 
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perinaeam  is  lacerated,  these  mascles  tend  to  produce  gaping  of  the 
wound,  and  to  interfere  with  union  by  first  intention. 

A  mere  enumeration,  such  as  has  been  given,  of  the  thin,  flat,  mus- 
cular and  aponeurotic  structures  of  the  pelvic  floor  affords,  however, 
a  very  incomplete  idea  of  the  true  anatomy  of  the  lower  portion  of  the 
parturient  canal.  Both  as  regards  form  and  function,  the  role  of  the 
connective  tissue  which  fills  out  all  the  available  interstices  between 
the  different  organs,  tlie  different  muscular  groups  and  the  bony  walls, 
is  of  the  highest  importance.  It  is  to  this  tissue  that  the  perineal 
body  occupying  the  space  between  tlie  vagina  and  rectum  owes  its  cjt- 
traordinary  distensibility.  In  a  sagittal  section,  the  perineal  body 
presents  a  triangular  shape,  with  a  convex  vaginal  and  concive  rectal 
surface.*  Laterally  it  spreads  out  to  the  rami  and  the  tuberosities  of  J 
the  ischia.  In  height  it  extends  upward  nearly  one  half  the  length  uf ! 
the  vagina.  Between  the  border  of  the  anus  and  the  posterior  com- 
missure of  the  vulva,  the  external  portion,  which  forms  the  base  of  the 
trfungle,  measures  on  the  average  an  inch  in  length,  f    When  the  head  of 


Fig.  109.— The  puturicnt  caniU.    (liodge.) 


the  child,  during  labor,  descends  below  the  level  of  the  bony  wall-s 
it  bulges  the  pcrinteuni  and  stretches  it  from  four  to  five  inches  in  the 
antero-posterior  direction.  Both  the  lengtii  and  degree  of  curvature 
of  the  pelvic  canal  are  thereby  increased,  the  soft  parts  posterior  to 

•  T110WA8,  "Tlic  Fcmnlc  Pcrinjeum,"  etc.,  "Am.  Jour,  of  Obstet.,"  Afiril,  1880. 
f  FosTFK,   F.  P.,  "  Anatomy  of  the  Utcnis  and  its  Surroundings,"   "  Am.  Juuf.  of 
Obstet.,"  January,  1880. 
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the  vnlva  forming  a  gnttcr-like  extension,  the  axis  of  which  is  con- 
tinuous  with  that  of  the  pelvis. 

The  Heab  of  thb  Fcetcs  at  Term. 

The  head  is  the  part  which  presents  the  greatest  meclianical  diffi- 
culties in  the  i)as?age  of  the  foetus  through  the  ])arturient  canal.  It 
is,  therefore,  important  to  become  familiar  with  its  shape,  its  diameters, 
and  the  modification  it  undergoes  during  labor. 

In  studying  the  fetal  head  we  distinguish  the  face  and  the  cranium. 

The  face  is  of  little  importance  in  normal  labors.  It  may)  how- 
ever, be  here  incidentally  noted,  what  is  sometimes  of  consequence  in 
extreme  degrees  of  pelvic  contraction,  that  the  distance  (two  and  a 
half  inches)  between  the  malar  bones  possesses  but  a  slight  degree  of 
reductibility. 

In  the  cranium  we  distinguish  again  between  the  upper  compressi- 
ble portion  or  vault  and  the  lower  incompressible  portion  or  base  of 
the  skull.  The  vault  is  composed  of  the  frontal  and  parietal  bones 
and  the  squamous  })ortions  of  the  temporal  and  occipital  bones.  The 
base  is  formed  by  the  union  of  the  ethmoid,  the  sphenoid,  the  petrous 
portion  of  the  temporal  bones,  and  the  basilar  portion  of  the  occipital 
bone. 


Fio.  110.— Lati-rol  view  of  fcUU 


Fii>.  111. — FetAl  head,  oa  seen  from 
above.    (Uodgc.J 


The  Sutures  and  Fontanelles. — The  flat  Iwnes  which  form  the  vault 
are  thin  and  imi>erfectly  ossitied,  consisting,  indeed,  of  little  more  than 
the  diploe.  Instead  of  union  by  serrated  osseous  borders,  they  are 
held  in  their  relative  positions  by  the  periosteum  and  dura  mater, 
which  come  into  contact  with  one  another  and  form  membranous  com- 
missures between  the  bones.  Where  more  than  two  bones  meet  at  a 
given  point,  the  ossification  is  apt  to  be  incomplete,  and  spaces  are  left, 
covered  only  by  membranes,  termed  fontanelles. 

The  sutures  to  which  it  will  bo  found  necessjiry  to  make  constant 
reference  are  the  following  :  the  frontal  suture,  situated  between  the 
ununited  halves  of  the  frontal  bono  ;  the  coronal  suture,  between  the 
frontal  and  parietal  bones ;  the  sagittal  suture,  where  the  parietal  bones 
meet  at  the  top  of  the  cranium  ;  the  lambtla  suture,  so  called  from  its 
resemblance  to  the  Greek  letter  of  that  name,  between  the  triangular 
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portion  of  the  occipital  and  the  posterior  borders  of  the  parietal 
bones. 

At  the  point  of  intersection  of  the  frontal,  the  siigittal,  and  the 
coronal  sutares  the  incomplete  ossification  of  the  frontal  and  parietal 
bones  leaves  a  large  open  space  of  a  rhoinboidal  shape,  termed  the  an- 
terior or  large  fontanello,  or  sometimes  simply  the  bregma.  Of  thi.' 
four  sides,  the  anterior  are  longer,  often  extending  for  some  distance 
between  the  bones  of  the  os  frontis. 

The  posterior  or  small  fontanelle  i^  situated  at  the  junction  of 
the  sagittal  and  lambda  sutures.  It  is  formed  at  the  meeting  of  throe 
bones,  viz.,  the  two  parietal  and  the  occipital,  and  possesses  a  triangu- 
lar shape.  In  very  many  cases  the  ossification  of  the  bones  is  complfte 
at  the  time  of  delivery.  Its  site  then  is  indicated  by  the  angle  foruii-il 
by  the  posterior  borders  of  the  parietal  bones,  beneath  which,  as  a 
consequence  of  labor,  the  occipital  bone  is  usually  found  depressed. 

Budin  has  recently  demonstrated  that  the  squamous  or  triangul 
portion  is  attached  to  the  basilar  ])ortion  nf  the  occipital  bone  by  meai 
of  a  band  of  cartilaginous  and  fibrous  tissue.  A  sort  of  hinge-joint  is 
thus  formed,  which  permits  veritable  movements  of  flexion  jmd  exten- 
sion to  take  place.* 

The  flexibility  of  the  cranial  bone.*,  the  sutures,  the  fontanelle^, 
and  the  fibro-cartilaginous  bands  of  union,  together  enable  very  con- 
siderable changes  to  take  place  in  the  diameters  of  the  fetal  head 
during  the  progress  of  labor. 

The  Diameters  of  the  Fetal  Head.— The  diameters  of  the  child's 
head  are  a  aeries  of  imaginary  lines  extending  between  fixetl  points, 
selected  so  as  to  indicate  the  dimensions  of  the  largest  segments  which, 
in  the  different  positions  and  presentations,  engage  in  the  pelvic  canal. 
We  distinguish  diameters  running  in  the  antero-posterior,  the  trans*! 
verse,  and  the  vertical  directions. f 

The  antero-posterior  diameters  are  :  1.  The  occipito-mental ;  2.  Tlie 
occipito-frontal ;  3.  The  sub-occipito-bregmatic. 

The  occipito-mental  diamet«r  extends  from  the  highest  point  of 
the  occiput  to  the  chin  ;t  the  occipito-frontal,  from  the  occiput  to 
the  root  of  the  nose ;  the  sub-occipito-bregmatic,  from  the  junctioi 
of  the  occiput  with  the  neck  to  the  point  of  intersection  in  the 
fontanelle  of  the  coronal  and  sagittal  sutures. 

The  transverse  diameters  are  :  1.  The  bi-parietal  ;  2.  The  bi-tem- 
poral ;  3.  The  bi-mastoid. 


•  Binix,  "Dc  la  Tete  dii  Fcrtus,"  p.  72. 

f  Thp  puints  of  departure  of  the  following  tiliinictcra  liave  been  adopted  from  Dudin'! 
cxcvlk-ut  nioDograph,  already  quoted. 

\  The  occ'lpilo-mcntal  diameter  ia  usually  referred  to  aa  the  longest  one  of  the  bcail 
Acwrding  to  Dudin,  tlic  true  maximum  diameter  is  situated  between  the  chin  and  a  Tart- 
able  point  in  the  line  of  the  sagittal  suture  above  the  occiput. 
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The  bi-parietal  diameter  stretches  between  the  two  bosses  or  pro- 
tul)eranceg  of  the  purietal  bones  ;  the  bi-teinporal,  between  the  extromi- 
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OCCIPITOFRONTAL. 


SUB-aCCIPITD-fiRCGMATIC' 

i  ^  wtriVlCO-BREGMATIC. 

Flo.  US. — Antero-poitcriar uul  vertical  (UnmcUiTs  of  tlie  fetui  head.    (Tnmleret  Choatnuil.) 

ties  of  the  coronal  sutures ;  the  bi-mastoid,  between  the  mastoid  pro- 
cesses at  the  base  of  the  skull. 

The  vertical  diameters  are  :  1.  The  fronto-mental ;  2.  The  cervico- 
breginatic. 

The  fronto-mental  diameter  extends  from  the  top  of  the  forehead 
to  the  point  of  tlie  chin  ;  the  cervico-bregmatic,  from  the  middle  of 
the  large  fontanelle  to  the  upper  portion  of  the  neck  near  the  larjTix. 

In  furnishing  standard  measurements  of  the  foregoing  diameters 
it  is  of  course  understood  that  no  two  heads  present  precisely  the  same 
dimensions.  As  a  rule,  as  shown  by  Sir  J.  Y.  Simpson,  the  heads  of 
boys  are  larger  than  those  of  girls.  In  selecting  type-cases  it  will  be  re- 
membered too,  that,  owing  to  the  plasticity  of  the  head,  in  none  are  the 
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Fio.  113.— Din^rrom  slion-ing  truiBvcrec  diometere  of  fetal  henJ.    (Tomicr  ot  CliaDlreun.) 

diameters  completely  normal  immediately  after  the  transit  through 
the  generative  passages.     Unless,  therefore,  the  child  is  delivered  by 
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Caesarean  section,  sufficient  time  should  be  allowed  to  elapse  after  de- 
livery before  the  measurements  are  made,  to  permit  the  head  to  return 
to  ita  natural  shape.  Again,  as  in  the  measurements  of  the  pelvis, 
the  figures  selected  to  represent  the  normal  average  should  be  such  as 
admit  of  convenient  recollection. 

0IAMETES8    OP   PETAL    UBAD.* 

Occipito-inental  diameter 0^  inches. 

Owipito-rrontal        "        4J  " 

8ab-occipito-bregraatic  diameter 8J  " 

Bi-parietal                            "        3J  " 

Bitemporal                         "        3}  " 

Bi-ma8toid                             '•        .3  " 

Fronto-raental                     "       , SJ 

Cervioo-bregrn»tio               "       8  J  " 

The  circumference  of  the  head,  from  the  chin  to  the  vertex,  u-     ■ 
the  latter  term  to  express  the  highest  part  of  the  skull,  without  icf  . 
ence  to  any  fixed  anatomical  point,  is  about  fourteen  and  three  quar- 
ters inches.    The  circumference  at  the  sub-occipito-bregmatic  diameter 
is  but  thirteen  inches. 

The  Articulation  of  the  Head  with  the  Spinal  Golunm. — The  move- 
ments of  the  occiput  u{>on  the  atlas  are  extremely  limited,  those  of 
extension  and  (lexion,  which  the  head  executes  so  readilj*,  taking  place 
for  the  most  part  in  the  articulations  of  the  cervical  vertebrte.  Move- 
ments of  rotation  are  performed  at  the  articulation  between  the  axis 
and  the  atlas.  In  practice,  the  head  can  not  be  turned  with  safety  to 
either  side  beyond  a  quarter  of  a  circle,  though,  when  rotation  is  per- 
formed slowly  after  delivery,  it  may  sometimes  be  carried  to  such  an 
extent  as  to  enable  the  face  Uy  look  directly  backward.  The  insertion 
of  the  spinal  coliima  at  a  point  nearer  to  the  occipital  than  the  frontal 
extremity  of  the  child's  head  is  of  supreme  importance  in  the  further- 
ance of  the  mechanical  processes  of  labor.  It  converts  the  head  into 
a  lever,  consisting  of  two  unequal  portions.  When  the  head,  there- 
fore, encounters  circular  resistance  in  passing  through  the  obstetric 
canal,  pressure  transmitted  through  the  spinal  column  causes  the  tl»- 
scent  of  the  occipital  short  end  of  the  lever,  while  the  pres.sure  upm 
the  forehead  from  the  side-walls  flexes  the  chin  upon  the  thorax,  the 
degree  of  flexion  depending  upon  the  size  of  the  canal  through  which 
the  transit  is  made, 

•  The  diimctere  given  arc  based  upon  the  table  in  Tamier  and  rhantreuil,  wlilcb 
were  averaged  from  meaauremeuta  taken  with  great  precision  in  fort^-four  ca^t. 
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CHAPTER  IX. 

MECHAyiSM  OF  LABOR.-{  Coiilinutd.) 

PrMentaUona :  natural,  unnatural,  normal. — Vertex  prcaontationa :  frequency,  positioniii 
— Manner  in  which  head  CDivrt  |>clria. — Positions,  normal  mechanism  of  labor. — 
Descent  and  flexion. — Rotation. — Exteoiiion. — External  rotation. — Expulsion  of  the 
trunk. — Abnormal  mechanism  (vertex  presentations). — Mechanism  of  occipito-poster- 
ior  positions. — Conflguraiion  of  the  head  in  vertex  presentations. — Molding. — Scalp- 
tumor. — Diagnosis  of  vertex  prcscutalioua. 

The  mechanism  of  labor — i.  e.,  the  manner  in  wliich  the  fcetus 
through    the    parturient    canal  —  varies  with  the    presenta- 


tion. 

The  presentations  are  classified,  in  the  first  place,  with  reference 
to  the  position  of  the  foetus  in  relation  to  the  axis  of  the  uttrus.  In 
cases  where  the  long  diameter  of  the  foetus  coincides  with  that  of  the 
uterus,  we  have  farther  to  distinguish  presentations  of  the  head  and 
presentations  of  the  pelvic  extremity. 

Ilead  presentations  comprise  those  of  the  vertex,  brow,  and 
face. 

Pelvic  presentations  offer  two  varieties,  viz.,  breech  presentations, 
and  foot  presentations. 

When  tlie  long  diameter  of  the  ftetus  crosses  the  axis  of  the  uterus, 
there  is  produced  a  transverse,  or,  after  the  operation  of  uterine  con- 
tractions, a  shoulder  presentation. 

Vertex,  face,  and  pelvic  presentations  are  included  in  the  category 
of  natural  labors.  Brow  and  shoulder  presentations  are  termed  unnat- 
ural, as.  with  few  exceptions,  they  are  not  terminable  except  by  the 
reeources  of  the  obstetric  art. 

Vertex  presentations  alone  are  to  be  regarded  as  normal,  as  they 
only  realize  the  mechanical  conditions  compatible  with  the  highest 
degree  of  safety  to  both  mother  and  child. 

In  the  following  pages  it  is  purposed  to  associate  with  the  descrip- 
tions of  the  mechanism  of  labor,  in  the  various  presentations  and  jwsi- 
tions,  an  a<;count  of  the  means  of  diagnosis,  and  the  treatment  suited 
to  Uie  special  casea  under  consideration,  instead  of  placing  diagnosis, 
mechanism,  and  treatment  in  chapters  distinct  from  one  another. 
The  writer  believes,  from  long  experience  in  teaching,  that  what  is  thus 
sacrificed  in  the  way  of  systematic  completeness  is  more  than  compen- 
sated by  the  clinical  advantage  of  keeping  in  close  proximity  the  prin- 
ciples of  obstetric  art  and  the  rules  of  practice  directly  deducible  from 
them. 

Precedence  of  description  is  given  to  the  vertex  presentation  aa 
representing  the  normal  t\']ie  of  labor. 
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Vertex  Presentations. 

In  93,871  births,  collected  from  private  practice,  Spiegcllwrg  found 
that  in  over  ninety-seven  yter  cent,  the  cranial  vault  presented.*  The 
back  of  the  child  in  utero  is  directed  in  about  seventy  per  cent,  of 
cases  to  the  left,  and  in  thirty  per  cent,  to  the  right,  side  of  the  mother. 
The  fronto-occipital  diainet<;r  of  the  head  measures  four  and  a  half 
inches.  The  diameters  of  the  pelvic  brim,  after  deducting  the  soft 
parts,  are  nearly  as  follows  : 

Transverse  diameter  of  brim 4}  to  6  inches. 

Oblique  "  "         i\  to  5  incltef., 

Antero-poAterior  diameter  of  brim  (miniinnm  diameter 

about  one  third  inch  below  the  crista  pabis) 4  inches. 

Thus  it  will  be  seen  that  the  fronto-occiptal  diameter  of  the  head 
may,  at  the  brim,  enter  the  pelvis  without  meeting  with  any  special 
resistance  in  either  the  transverse  or  obliipie  diameters.  In  the  conju- 
gate diameter,  on  the  contrary,  this  is  not  possible.  Transverse  posi- 
tions, where  the  conditions  are  normal,  are  of  very  exceptional  occur- 
rence, though  they  form  the  rule  in  flattened  pelves.  TamierJ 
suggests  that  this  infrequcncy  is  piirtially  explicable  ou  mechanical 
grounds.  The  long  transverse  dianioter  of  the  pelvis,  he  says,  is, 
owing  to  the  projection  of  the  promontory,  situated  in  a  line  consid* 
crably  jwstcrior  to  tlie  point  at  which  the  sagittal  suture  normally 
meets  the  conjugate.  When  the  head,  therefore,  enters  the  pelvis  in  a 
transverse  direction  with  both  parietal  bones  upon  the  same  plane,  the 
fronto-occipital  diameter  corresponds  to  a  shortened  chord  subtending 
two  points  of  the  pelvic  ring  in  front  of  the  anatomical  transverse 
diameter  ;  in  point  of  fact,  therefore,  the  latter,  at  the  site  of  engage- 
ment,  is  less  than  either  of  the  oblique  diameters.  In  flattened  jielveri 
this  difficulty  does  not  exist,  as,  in  place  of  both  parietal  bones  entering 
upon  the  same  level,  the  posterior  is  turned  toward  the  corrcspondin, 
shoulder,  the  auterior  dipping  obliquely  into  the  brim  (lateral  obliquit 
of  Naegele),  an  arrangement  by  which  the  long  diameter  of  the  head 
IS  brought  into  correspoudcnce  with  the  long  diameter  of  the  pelvis. 

At  the  time  when  the  sagittal  suture  is  accessible,  and  it  is  ptwsible 
to  observe  with  correctness,  the  antero-posterior  diameter  of  the  head 
is  found  to  approximate  to  one  or  the  other  of  the  pelvic  oblique  diam- 
eters. 

It  is  customary  to  classify  the  positions  of  the  head  with  reference 
to  the  direction  of  the  occiput.  Most  English  authorities  admit  four 
Tarieties,  viz. : 

The  right  occi  pi  to-anterior  (R.  0.  A.),  the  right  occipi  to-posterior 

•  SriEQELnEna,  "  Lebrbucb  dcr  Geburtshiilfc,"  p.  148. 

}  Tabnieb  ct  Cbamtrci'il,  "  Tniti  de  I'Art  dca  Accoudbemenu,"  p.  445. 
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(R,  0.  P.),  the  left  occipito-anterior  (L.  0.  A.),  the  left  occipito-pos- 
terior  (L.  0.  P.). 

Naegcle  first  called  attention  to  the  fact  that  the  head  occupies,  in 
an  overwhelming  proportion  of  cases,  the  right  oblique  diameter ;  that, 
tijerefore,  when  directed  to  the  left,  the  occiput  is  turned  to  the 
cotyloid  cavity,  and,  when  directed  to  the  right,  it  looks  toward  the 
sacro-iliac  synchondrosis.*  This  peculiarity  probably  results  from  the. 
fact  that  the  uterus  is  usually  rotated  in  such  a  way  upon  the  spine 
that  the  right  side  inclines  obliquely  backward,  while  the  left  side  is 
turned  somewhat  to  the  front. 

In  practice  it  is  convenient  to  take  simply  into  account,  in  the  first 
place,  tl>e  question  whether  the  occiput  is  turned  to  the  right  or  to  the 
left,  and  then  to  observe  specifically  whether  it  occupies  a  position  in 
front  or  to  the  rear  of  the  transverse  diameter. 

At  the  beginning  of  labor  the  head,  surrounded  by  the  lower  seg- 
ment of  the  uterus,  is  commonly  found  at  the  brim  or  resting  upon 
nil  iliac  fossa  in  multipane,  and  below  the  brim,  within  the  pelvic 
cavity,  in  primipane.  The  direction  of  the  head,  as  regards  its  vertical 
axis,  depends  upon  the  degree  of  resistance  afforded  by  the  contigu- 
ous uterine  tissues.  In  the  softened,  relaxed  condition  often  ob- 
servable in  mnltiparse  toward  the  close  of  pregnancy,  the  two  fonta- 
nellcs  are  not  infrequently  situated  upon  the  same  level.  Where  the 
lower  uterine  wails  are  firm  and  slope  toward  the  os  internum,  the 
weight  of  the  cliild's  body,  transmitted  through  the  vertebral  column, 
depresses  the  occiput.  At  the  same  time  the  sloping  uterine  walls, 
acting  upon  the  frontal  extremity  of  the  child's  head,  direct  the  chin 
toward  the  thorax,  thus  producing  a  state  of  Bemi-flexion. 

The  Xormal  Mecdanism  of  Labob. 

The  mechanism  of  labor  in  head  presentations  is  usually  descriljcd 
*fts  consisting  of  a  scries  of  acts,  termed  respectively  descent,  flexion, 
rotation,  external  restitution,  expulsion  of  the  trunk. 

A  familiarity,  not  with  the  names  of  the  various  acts,  but  the  things 
the  names  represent,  is  essential  to  the  judicious  prosecution  of  the 
obstetric  art. 

Descent  and  Flexion. — Descent  and  flexion  go  hand  in  hand,  and 
should  be  associated  in  thought  as  they  are  in  reality.  It  is  evident, 
whenever  the  head  encounters  the  resistance  of  the  obstetric  canal, 
tiie  force  transmitted  tlirough  the  spine  to  the  fommen  magnum  will 
cause  the  descent  of  the  occiput,  and  thus  flexion  will  result.  The 
degree  of  flexion,  however,  is  proportioned  to  the  extent  of  the  action 
of  the  walls  ujion  the  frontal  extremity  of  the  head,  and  therefore  is 

*  Wbcn  the  heiid  U  said  to  occupy  an  oblique  diameter,  this  Is  not  intended  to  be 
isndcntood  in  a  mathematical  aeufie.    Tbo  expression  implies  simply  that  the  heaJ  U 
from  the  transverse  diameter. 
12 
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variable  in  different  subjects  and  in  different  portions  of  the 
This  will  best  be  shown  by  considering  the  two  acts  in  conjunction. 
The  descent  of  the  child's  head  throngh  the  cenix  is  ofif»»ctod  bv 


Flo.  114. — Figure  illiutrating  the  mccliuiibiii  of  lubor  in  occipito-anterior  delireria  (iftir 

Scliultzu). 

the  pressure  of  the  uterus  during  contraction  upon  its  entire  content*. 
While  not  denying  the  possibility  of  the  transmission  of  a  certain 
amount  of  propulsive  energy  from  the  uterine  walls  through  the  trunk 
of  the  child  to  the  head,  it  is  necessarily  of  feeble  force,  as  the  flexi- 
bility of  the  spine  and  the  smoothness  of  the  breech  prevent  the  latter 
from  finding  a  suitable  painf,  d'appui  against  the  vaulted  fundus.  The 
head  is,  however,  subjected  to  the  driving  force  of  the  fluid  medium 
with  which  the  foetus  is  surrounded.  As  the  pressure  is  jjroportioned 
to  the  height  of  the  fluid,  in  the  case  of  partial  flexion,  the  force 
directed  against  the  depressed  occiput  is  greater  than  that  expended 
upon  the  frontal  extremity.  This  condition  not  only  promotes  the 
continuance  of  head-flexion,  but  contributes  to  its  increase  as  iLe 
head  in  its  descent  meets  with  the  resistance  of  the  cervical  canal* 

The  head  enters  the  pelvis  in  the  axis  of  the  brim,  with  the  bi- 
parietal  diameter  jtarallel  with  the  planes  of  the  superior  strait.  This 
direction  it  maintains  until  arrested  by  the  curvature  of  the  sacrum 
and  by  the  floor  of  the  pelvis. 

In  its  transit  through  the  cervix,  it  is  usual  for  the  head-flexion  to 
•  Uns,  "  Die  Theoric  dcr  Gcburt,"  p.  IW. 
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bocome  complete — i.  e.,  for  the  chin  to  sink  until  arrested  by  contact 
with  the  chest.  Exceptions  to  this  rule  arc  found  in  cases  where  tlie 
head  is  unnsually  small,  or  where,  as  is  sometimes  the  case  in  molti- 
parae,  the  cervix,  after  rnpture  of  the  membranes,  is  so  softened  and 
dilutable  as  to  offer  slight  hindrance  to  the  advancement  of  the  head. 
It  is  well  for  the  beginner  to  keep  constantly  in  mind  that  flexion  is 
not  in  any  sense  an  active  movement.  It  is  always  a  movement  ot 
accommodation,  the  end  of  which  is  the  snccossive  substitution  of  a 
shorter  diameter  for  a  previous  longer  one,  so  soon  as  the  latter  has 
encountered  sufficient  resistance  to  arrest  its  further  progress.  The 
mechanical  advantages  of  flexion  arc  obvious  when  we  recall  that  the 
average  length  of  the  sub-occipito-brepmatic  or  maximum  diameter  of 
the  flexed  head  (three  and  three  fourths  inches)  is  three  quarters  of  an 
inch  less  than  the  oceipito-frontal  or  maximum  diameter  of  the  head 
when  midway  between  extension  and  flexion.  Again,  the  maximum 
circumference  of  the  flexed  head  (thirteen  inches)  is  one  and  three 
fourths  inches  less  than  one  measured  abont  the  extremities  of  tlie 
occipito-frontiil  diameter.  These  measurements,  which  are  represent- 
ative of  the  natural  state,  are,  however,  far  from  expressing  the  full 
extent  of  the  differences  which  exist  after  the  plastic  head  has  under- 
tgone  the  molding  processes  incident  to  labor  {vide  p.  186). 


Flo.  115. — Vertex  prwieiitoUon ;  cliild  surroundod  by  unniotlo  fluid.    (Pinard.) 

A  further  advantage  of  flexion  is  thus  described  by  Professor  Pajot : 
"The  foetus,  in  its  entirety,  is  to  be  regarded  as  a  broken,  vacillating 
rod,  possessed  of  mobility  at  the  articulation  of  the  head  and  trunk  ; 
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uut  a  solid  thus  disposed  presents  conditions  nnfavorablc  to  the  trans- 
mission of  a  force  acting  principally  upon  one  of  its  extremities ;  it 
follows,  therefore,  that  previous  to  flexion  the  uterine  action,  pressing 
upon  the  pehnc  extremity  to  promote  the  advance  of  the  foetus,  is  lost 
in  great  measure  in  its  passage  from  the  trunk  to  the  head,  by  reason 
of  the  mobility  of  the  latter ;  but  the  cephalic  extremity,  once  fixed 
upon  the  thorax,  is  most  advantageously  disposed  to  participate  in  tlie 
impulse  communicated  to  the  general  mass  of  the  foetus."  *  Now,  al- 
though we  have  seen  that,  in  its  descent  through  the  cervix,  the  head 
is  for  tlie  most  ])art  propelled  by  the  direct  action  of  the  fluid  pressure ; 
just  in  proportion  to  its  advance  into  the  pelvis,  the  propulsive  force 
exerted  during  a  contraction  opemtcs  more  and  more  exclusively  upon 
the  trunk,  until  the  conditions  mentioned  by  Professor  Pajot  are  com- 
pletely realized. 

After  the  head  is  once  released  from  the  environment  of  the  cer- 
vical canal,  a  slight  movement  of  extension  may  follow,  provided  the 
resistance  offered  by  the  vagina  is  less  than  that  of  the  cervix.  lu 
many  cases,  on  the  contrary,  where  dilatation  is  complete  at  the  time 
of  rupture  of  the  membranes,  the  head  may  pass  through  the  cer 
with  scarcely  any  change  in  its  direction,  flexion  taking  place  tir 
when  the  head  encounters  the  resistance  of  the  sloping  pelvic  walls  and 
the  ])erineal  floor. 

Rotation.— The  head,  as  we  have  seen,  follows  the  axis  of  the 
perior  strait  until  arrested  by  the  extremity  of  the  sacrum  and  the 
perineal  floor,     As  it  nears  the  latter,  the  curvature  of  the  sacrum  a{ 
proximates  the  posterior  wall  to  the  sagittal  suture.     Upon  va 
examination,  the  finger  comes  in  contact  with  the  anterior  half  of  tl 
head  as  the  presenting  part.     It  is  not,  however,  on  that  account ' 
be  assumed  that  the  head  is  inclined  laterally  toward  the  posterid 
shoulder,  though  the  sensation  produced  deceptively  favors  such 
theory,  f 

When  the  head  has  once  reached  the  perineal  floor,  its  furthi 
progress  is  associated  with  the  most  interesting  of  the  mechanical  ac 
of  labor.  The  occiput,  whether  previously  directed  to  the  anterior  i 
posterior  extremity  of  an  obliqno  diameter,  turns  fonvard  under  tli 
arch  of  the  pubcs,  until  the  sagittal  suture  occupies  very  nearly  tl 
antero-i)osterior  diameter  of  the  outlet.  The  utility  of  this  movemea 
is  obvious.  Owing  to  the  inward  slope  of  the  side-walls  of  the  pehil 
the  distance  between  the  ischia  is  but  4^^  inches,  and  between  the  spin* 
4  inches.     If,  in  forceps  operations,  the  head  is  dragged  through  tbe 

*  Pajot,  "  Oioiionnaire  enc]rclop6diquo  des  sdcDces  mddicales,"  t.  i,  p.  SS3,  quoted  b; 
Turnipr  et  Chantreuil,  p.  830. 

f  Wilb  tbe  apparent  obliquity  it  is  probnblc  tbat  a  certain  amount  of  real  obliquitT 
oocxiBts.  As,  even  in  citrcme  flexion,  the  lateral  movements  of  the  head  are  not  iiitcf. 
(cixil  with,  It  is  bardi}-  to  be  expected  that  the  liedtl,  when  antuleil  at  tbu  porinoal  floor, 
wuuld  uunliuue  to  maiutaiu  a  right  line  with  tbe  Muiuu. 


MECUAXISU  OF  LAUOR. 


ISl 


transverse  diameter  of  the  polvis  previous  to  rotation,  it  becomes  flat- 
tened und  lengtlienod  in  the  direction  of  the  trachelo-brcgmatic  diame- 
ter, and  the  child's  life,  and  the  soft  parts  of  the  mother,  are  jeoj)- 
ardized.  AVhen,  however,  rotation  is  completed,  the  bi-parictal  diam- 
eter (3J  inches),  which  is  ca])able  of  sustaining  a  consideruble  degree 
of  lateral  compression,  engages  in  the  transverse  diameter  of  the  pel- 
vis ;  at  the  same  time  the  sub-occipito-bregmatic  engages  in  the  con- 
jugate diameter.  The  latter,  though  measuring  but  three  and  throe 
fourths  inches,  may  bo  extended  to  four  and  a  half  inches  by  the 
pressing  backward  of  the  tip  of  the  coccyx. 

The  conditions  for  the  forward  rotation  of  the  occiput  are — 1. 
Flexion  ;  "2.  Good  labor-pains ;  3.  A  lirra  pcrina3um. 

In  cither  of  the  occipito-anterior  positions  rotation  is  not  diffi- 
cult to  understand.  The  convergent  anterior  inclined  ])lane3  furnish 
smooth  surfaces  upon  which  the  occiput  glides  downward  and  forwartl 
to  the  front.  The  rigid  ischial  spines  direct  the  forehead  to  the  sacro- 
Eciatic  ligaments,  which  determine  the  backward  movement  con-e- 
sponding  to  that  of  the  occiput  in  the  front  part  of  the  pelvis.* 

M.  Pujot  expresses  the  law  which  governs  the  rotation  movements 
in  the  following  terms  :  •'When  a  solid  body  is  contained  within  an- 
other, if  the  receptacle  {contemint)  is  the  seat  of  alternations  of  move- 
ment and  rci>oso,  and  its  surfaces  are  slippery  and  but  slightly  angular, 
the  contained  body  will  tend  increasingly  to  accommo<late  its  form 
and  dimensions  to  the  form  and  capacity  of  the  receptacle."  f 

In  occipito-posterior  positions,  the  rotation  of  the  occiput  forward 
is,  at  the  first  glance,  a  puzzling  phenomenon,  as  the  inclined  planes 
of  the  jjelvis,  the  ischial  spines,  and  the  law  of  accommodation,  pre- 
viously invoked  by  way  of  exj)lanation,  should  determine  the  rotation 
of  the  occiput,  not  to  the  front,  but  to  the  sacral  cavity.  The  follow- 
ing experiment  of  Dubois,  however,  throws  considerable  light  upon 
the  principal  conditions  of  success:  "in  a  woman  who  hud  died  a 
short  time  previous  in  child-bed,  the  uterus,  which  had  remained 
flaccid  and  of  large  size,  was  opened  to  the  cervical  orifice,  and  held 
by  aids  in  a  suitable  position  above  the  superior  strait ;  the  fcetus  of 
the  woman  was  then  placed  in  the  soft  and  dilated  uterine  orificp  in 
the  right  occipito-posterior  position.  Several  pupil-midwives,  pushing 
the  foetus  from  above,  readily  caused  it  to  enter  the  cavity  of  the  pi^lvia ; 
much  greater  effort  was  needed  to  make  the  head  travel  over  the  peri- 
nfeum  and  clear  the  vulva  ;  but  it  was  not  without  astonishment  that 
we  saw,  in  three  successive  attempts,  that  when  the  head  had  traversed 

*  Prof.  Henry  0.  Land!!>,  In  a  most  ingentoaa  essay,  entitled  "  How  to  \ise  the  Forccpa," 
argues  that,  practically,  tlic  pclria  contain!  two  canals,  partially  separate  at  the  beginning, 
and  identical  at  their  termination.  Ihe  right  canal  Is  the  one  in  whU-h  the  ri^hl  sncro-ilino 
artiv.-ulalion  is  found,  and  the  left,  the  one  to  which  the  left  sacroiliac  nrticulntion  belonzs. 
These  canals  converge  from  a'jove  dovrnward,  and  are  also  ;3nitually  ctirreil  f rr)m  before  back- 
irard.  Their  direction  is  therefore  spiral.  The  caliber  oi  each  canal  Is  that  of  the  fetal  head ; 
therefore,  the  head  may  descend  in  either  canal,  and  will  follow  a  spiral  course  in  so  doin^ 

\  IUrtei.  "  L'aocommodation  en  ob^tOtriiiac,"  vide  introdactioa. 
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the  external  genital  organs,  tho  occiput  had  turned  to  the  right  ante- 
rior position,  while  the  face  had  turned  to  the  left  and  to  the  rear ;  io 
a  word,  rotation  had  taken  place  as  in  natural  labor.  We  repeated  the 
experiment  a  fourth  time,  but  as  the  head  cleared  the  rulva  the  occi- 
put remained  posterior.  Then  we  took  a  dead-born  fffitus  of  the  pre- 
vious night,  but  of  much  larger  size  than  the  preceding  ;  we  placed  it 
in  the  same  conditions  as  the  first,  and  twice  in  snccessioD  witnessed 
the  head  clear  the  vulva  after  having  executed  the  movement  of  rota- 
tion. Upon  the  third  and  following  essays,  delivery  was  accomplished 
without  the  occurrence  of  rotation ;  thus  the  movement  only  ceased 
after  the  perinaum  and  vulva  had  lost  the  resistance  which  hatl  made 
it  necessary,  or,  at  least,  had  been  the  provoking  cause  of  its  accom- 
plishment." * 

This  interesting  experiment  shows  that  it  is  unnecessary  to  as> 
Bume  a  rotation  force   in  the  uterus  itself.     A  certain   amoant  of 
light  is  thrown  upon  the  action  of  the  perineal  floor  by  the  clinical 
fact  that  it  is  always  the  most  dependent  portion  of  the  presenting 
part  which  rotates  to  the  front.     A  moment's  reflection  will  show  tbut 
rotation,  therefore,  takes  place  in  such  a  direction  that  the  sloping  sur- 
face of  the  child's  head  is  brought  into  correspondence  with  the  down- 
ward slope  of  the  perinaum.     Thus  it  sometimes  happens,  in  occipit<>- 
posterior  positions,  that  moderate  extension  occurs,  so  that  tho  larpv 
fontanelie  is  felt  below  the  plane  of  the  small  one.    In  this  case.  th« 
head  rests  with  its  entire  length  upon  the  perineal  floor ;  its  mova^H 
ments  are  of  necessity  restrained  within  narrow  limits  ;  and,  if  exteD<H 
sion  persists,  the  pressure  of  the  opposing  ischio-pubic  ramus  direct* 
the  forehead  under  the  arch  of  the  pubes.     Wlien,  however,  the  head 
is  well  flexed  it  no  longer  corresponds  to  the  perineiU  plane.     Tlie  o<'ci- 
put  then  glides  downward,  and   is  projected  forwanl  by  the  eL-istic 
pelvic  floor  until  the  anterior  jiarietal  boss  is  forced  betwi>en  the  isi-hiiv 
pubic  rami.     As  the  occipital  end  of  the  flexed  heatl  descends  down- 
ward and  forward  toward  the  pubic  arch,  the  frontal  extremity  en- 
counters the  resistance  of  the  pelvic  wall  near  the  ileo-pcctincal  emi- 
nence.    If  the  pressure  upon  the  head  were  in  all  parts  equal,  no  fur 
ther  progress  would  now  be  possible.     But  it  is  not  0(jaul.     The  l>oi*fc 
ward  ))ressure  ai)plied  to  the  frontal  portion  of  the  head  is  exerted 
upon  the  long  end  of  a  lever,  and  works,  therefore,  at  a  greater  mechan- 
ical advantage  than  that  directed  against  the  occiput,  f     At  the  samt* 
time,  if  the  anterior  wall  be  divided  by  a  line  drawn  on  »  level  with 
the  lower  margin  of  the  symphysis,  we  find  that  in  tho  superior  rli vir- 
ion the  general  pelvic  pressure  diminishes  from  before  backward,  while. 
below  the  line  indicated,  pressure  diminishes  from  behind  fomranl. 
Now,  in  accordance  with  the  mechanical  principle  that,  when  a  bodyis 

*  Martkl,  "  De  I'ncTOmmodation  en  obstiStriciue,"  quotntlon,  p.  93. 

}  TarkikrcI  CsA.iTKti'iL,  "  Traitu  dc  I'art  des  accoucbctnents,"  p.  Ml. 
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Bnbjected  to  varying  pressures,  the  movement  will  take  place  in  the 

rection  of  the  least  pressure,*  we  find  that  the  frontal  portion,  which 
ies  above  the  sub-pubic  plane,  turns  backward,  while  the  occiput,  which 
lies  below,  turns  under  the  arch  of  the  pubis. 

It  must  not  be  supposed,  in  imagining  the  results  of  rotation,  that 
he  movement  continues  until  exact  coincidence  of  the  sagittal  suture 
and  the  conjugate  is  reached.  Leishman  endeavored  to  measure  the 
divergence  between  the  two  after  the  head  had  escaped  from  under 
the  pelvic  arch,  by  stretching  a  cord  over  the  surface  of  the  head  from 
the  lower  border  of  the  symphysis  to  the  coccyx.  He  found  that  in 
left  occipital  positions  the  cord  crossed  the  lambdoidal  suture  about  an 
inch  to  the  right  of  the  small  fonta- 
nelle,  and  thence  extended  forward  to 
the  middle  of  the  opposite  orbit,  in- 

rsecting  the  median  line  at  or  near 
the  anterior  fontanelle.  f 

In  emerging  from  the  pelvis,  the 
two  tubera  parietalia  do  not  pass  out 
at  the  same  time.  lu  place  of  this, 
the  hcn<i  rolls  upon  its  side,  so  that 
in  left  occipital  positions  the  presen- 
tation is  formed  by  the  uji^kt  and  pos- 
terior part  of  the  right  parietal  bone, 
uud  in  right  occipital  positions  by  the 
corresponding  territory  \i]Hm  the  left 
parietal  bone. 

Extension. — As  the  head  clears  the 
inferior  strait  it  distends  the  i)erinje- 

m,  and  converts  it  into  a  groove, 
which  directs  the  occiput  toward  the 
vaginal  orifice.  With  the  descent  of 
the  head  the  jierina^um  lengthens  ;  be- 
tween the  pains  the  jKrina>um  retracts, 
d  the  head  recedes.  A  gradual  soft- 
ening results  from  the  continuance  of 
this  play,  and,  with  diminished  resist- 
ance from  the  pcrinseum,  the  occiput 
descends  along  the  anterior  pelvic  wall,  the  trunk  enters  the  cavity,  and 
the  neck  finds  supiwrt  against  the  os  pubis.     Flexion  continues  until 

e  occiput  engages  between  tlie  pubic  rami.     When  the  resistance  of 


Fio 


110.— O  B,  shiirt  end  of  tlic  hoad 
lever :  B  F,  loiitt  I'liil  of  lii'»d  lover. 
(Tarnier  ct  Clinbtrcuil.) 


•  SrsTHFTtsox,  "  On  the  Mcclinnism  of  Labor,"  "  Obatet.  Jour,  of  Or.  Brit,  and  Ire.," 
October,  1878,  p.  405. 

t  LnsnwtN,  "The  Mechnnism  of  Porturition,"  p.  84.  It  will  be  readily  undcretoixJ 
that,  in  riglit  occipital  positions,  the  cord  should  pais,  from  tlie  left  of  the  email  fonta- 
nelle fomiird  to  the  right  orbit. 
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the  anterior  bony  wall  is  no  longer  encountered,  the  surface  of  the 
child's  head  glides  forward  upon  the  perinipum,  as  ujion  an  inclined 
plane,  and  describes  a  circle  beneath  the  i>clvic  arch,  of  which  the  extb- 
occipito-bregmutic  diameter  forms  the  radius. 

The  extension  of  the  head,  which  is  an  essential  feature  of  tlie  fore- 
going movement,  is  the  resultant  of  two  forces — derived,  first,  froni  thi< 
uterus  ;  second,  from  the  pelvic  floor. 

The  uterine  action  is  transmitted  in  the  axis  of  the  superior  stnut. 
With  the  occiput  fixed  beneath  the  i)ubic  arch,  and  the  neck  resting 
against  the  inner  surface  of  the  pubes,  the  propulsive  force  is  expended 
upon  the  frontal  extremity  of  the  head,  and  this  causes  the  sepnrntioD 
of  the  chin  from  the  thorax.  So  soon  as  the  forehead  passes  the  «pex 
of  the  sacrum,  the  recoil  of  the  coccyx  and  the  elastic  jiorinajuni  drives 
the  fronto-occipital  diameter  forward  to  the  vulva,  which  now  looks  iui 
a  nearly  vertical  direction.  When  the  bi-parietal  diameter  has  once 
passed  the  vaginal  orifice,  the  perinseum  rapidly  retracts,  and,  as  it 
glides  over  the  face,  tiie  occiput  is  thrown  sharply  and  rapidly  npward 
against  the  pubes. 

External  Rotation— After  the  birtlj  of   the  head,   the   face,  m 
longer  supported  by  tlie  periiiajum,  sinks  toward  the  anal  region.     At 
the  same  time,  or  with  the  recurrence  of  a  pain,  the  head  makes  a 
quarter-rotation,  the  occiput  turning  toward  the  thigh  corresponding 
to  the  side  to  which  it  was  originally  directed  (right  occipital  posi- 
tion,  right  thigh  ;   left  occipital  position,  left  thigh),  and  the  fa« 
to  the  internal   surface  of  the  opposite  thigh.     This  movement  v 
partly  a  restitution  of  the  head  to  its  normal  direction,  and  partly  is 
due  to  a  corresponding  rotation  of  the  shoulders  in  the  pelvic  C!'-  ;•■ 
To  understand  the  meclmnism  of  external  rotation  it  must  be  biT: 
in  mind  that,  in  the  movement  of  rotation  performed  by  the  head  in 
its  transit  through  the  pelvic  canal,  the  trunk  participates  to  a  dimin- 
ished extent  only.    Thus,  Schatz  *  found,  in  the  frozen  section  made  hr 
Braune  through  the  cadaver  of  a  woman  who  died  in  the  second 
of  labor,  where  the  head  had  originally  occupied  the  right  occipu- • 
posterior  position,  that  tlie  deviation  between  the  pelvic  extremity  and 
the  head  was  measured  by  an  angle  of  thirty  degrees,  and  betwetr;  r 
head  and  trunk,  on  a  line  with  the  shoulders,  by  an  angle  of  thirii  • 
degrees.     After  the  release  of  the  head  from  the  rulra,  the  torsion 
ceases,  and  the  fetal  parts  resume  their  natural  relations  to  one  an- 
other.    The  head,  therefore,  turns  slightly  to  the  side,  as  it  aoconinii)- 
dates  itself  to  the  dii-ection  of  the  shoulders.     This  first  movement  i« 
termed  "  restitution,"  and  is  much  less  marked  in  occipito-anterior  than 
in  occipito-posterior  positions.     The  shoulders  assume  an  oblique  posi- 
tion, until,  encountering  the  sloping  pelvic  planes,  the  anterior  shoul- 
der  rotates  forward,  and  the  bis-acromial  diameter  approximates  to 
"  ScsATZ.  "Arch.  f.  Gynaek.,"  Bd.  vi,  p.  413. 
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the  antero-posterior  diameter  of  the  outlet.  The  internal  rotation  of 
the  shoulders  usually  takes  place  suddenly,  and  is  accompanied  by  the 
corresponding  movement  of  the  child's  head. 

Excessive  rotation  is  sometimes  observed.  Thus,  the  shoulders,  in 
place  of  turning  to  the  antero-posterior  diameter,  may  continue  in 
movement  until  they  occupy  the  oblique  diameter  of  the  opposing 
side,  the  posterior  shoulder  coming  to  the  front.  This  necessarily 
s  faulty  external  rotation  of  the  head.    It  occurs  most  irequently 

occipito-posterior  positions.* 

Expulsion  of  the  Trunk. — After  rotation,  the  anterior  shoulder 
passes  under  the  arch  of  the  pubes  ;  the  trunk,  as  it  is  driven  down 
from  above,  becomes  bent  laterally,  and  the  posterior  shoulder  glides 
forward  ujwn  the  porinaeum  to  the  commissure  of  the  vulva ;  both 
shoulders  then  make  the  exit  from  the  vaginal  canal  simultaneously. 
In  the  delivery  of  the  shoulders,  the  bis-acromial  diameter  is  usually 
somewhat  oblique.  The  expulsion  of  the  trunk,  owing  to  the  previona 
dilatation  of  the  passage,  follows  with  rapidity  ;  the  body  executes  a 
spiral  movement  until  the  hips  engage  at  the  outlet ;  during  the 
birth  of  the  pelvis,  however,  the  bis-iliac  diameter  rotates  so  as  to 
approximate  to  the  line  extending  from  the  coccyx  to  the  pubes. 

Abkorual  Mechanism  of  Lador.     (Vertex  Presentation.) 

In  the  proper  performance  of  the  various  mechanical  acts  of  labor, 
it  is  necessary  that  the  diameters  of  the  fetal  head  approximate  to 
those  of  the  canal  through  which  it  has  to  pass,  A  very  largo  pelvis, 
or  a  very  small  head,  may  become  disturbing  factors  by  leading  to 
rimperfect  flexion  and  rotation.  In  either  case,  with  a  lax  perinajum 
and  gaping  vulva,  the  head  may  be  bom  in  any  of  the  diameters 
of  the  pelvis.  Ilead-births  in  either  an  oblique  or  transverse  diam- 
eter are.  however,  extremely  rare.  They  are  attended  with  unusual 
difficulty,  as  the  occiput  has  to  traverse  a  longer  course  than  when 
[directed  forward  under  the  i)ubic  arch. 

The  most  important  of  the  irregular  forms  results  from  the  rota- 
tion of  the  occiput,  in  occipito-posterior  jiositions,  backward  into  the 
hollow  of  the  sacrum. f  The  chief  condition  of  its  production  is  a 
partial  extension  of  the  head,  the  forehead  then  turning  anteriorly,  in 
ccordance  with  the  law  that  the  most  dependent  portion  of  the  pre- 
senting part  is  moved  to  tlie  front. 

The  Mechanism  of  Occipito-posterior  Positions. — ^yhen  the  occiput 
turns  backward,  it  rests  upon  the  anterior  surface  of  the  sacrum  and 
upon  the  perinaeum ;  the  forehead  and  the  anterior  fontanelle  distend 

•  PoiiRK,  "  Ucbcr  die  Unachcn  fcblcrhftftes  Drebung  der  Schultcrn,"  etc.,  "  Arch,  t 
fCjuack.,"  Dd.  It,  p.  86S. 

f  PuTTAlB  Mutes  Ihat  Dr.  Crcdilc  West  fonnd  the  frequency  of  this  bdclKrard  rotation 
I  four  tiiui-8  to  ibc  hundred  in  occipito-posterior  poiitiona.     Aiocrican  cdilioa,  p.  2S9. 
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the  vulva.  If  the  rotation  is  incomplete,  the  anterior  parietal,  or  ailja- 
cent  frontal  bones,  are  seen  at  the  rima  pudendi ;  and,  as  the  fmuUi" 
portion  is  born,  the  occiput  sweeps  forward  to  the  perineal  commissure 


Fio.  117. — Figure  illiutniting  the  medbuiiBin  of  labor  in  occSpito-postorior  i<-  - 

Schultze). 

After  the  occiput  makes  its  exit,  the  nock  rests  upon  the  ]M?rina!um. 
while  the  head  swings  backward,  describing  a  circle,  of  which  the  »ub- 
occipito-bregmatic  diameter  forms  the  radius. 

Delivery  in  these  cases  is  apt  to  be  tedious,  and  often  demands  tlic 
aid  of  forceps. 

CONFIOCBATION   OF  THE  HeaD  VS  VeBTKX  PbESENTATIOSS. 

During  labor  the  various  head  diameters  of  the  fcetns  undergo  ex- 
tensive modification  as  they  are  subjected  to  the  resistance  of  the  par- 
turient ciinal.  Of  these  tho  most  important  is  the  diminution  of  the 
sub-occipito-bregmatic,  the  occipito-frontal,  and  the  bi-temporal  diam- 
eters, with  compensatory  elongation  taking  place  in  a  line  rDtmin; 
from  the  chin  to  a  point  in  the  sagittal  suture  situated  betweci]  ■  >■ 
apex  of  the  occipital  bone  and  the  large  fontauelle  (maximum  diame- 
ter of  Budin).  The  plastic  changes  mentioned  are  rendered  po.-!:iMi 
by  the  presence  of  the  fontanelles,  the  width  of  the  sutures,  the  i  i -i 
bility  of  the  sagittal  borders  of  the  parietal  bones,  the  depressibilitv  »l 
the  OS  frontis,  and  the  joint-like  movement  between  the  squamous  tiid 
basilar  portions  of  the  occipital  bone.     As  a  consequence  of  these  ana- 
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Dtnical  dispositions,  pressure  from  above  inclines  the  frontal  bones  back- 
while  the  resistance  encountered  below  shoves  the  occipitfil  bone 
m  a  forward  direction.     These  movements  are  rendered  possible  by 

1. 


f  to.  118.— Outlincss  ahoning  difference  between  bead  of  child  at  birth  (I)  and  four  day ■  tub- 
sequent  to  deliver;'  {*).    (Budin.> 

the  depression  of  both  frontal  and  occipital  bones  beneath  the  adjacent 
borders  of  the  parietal  bones ;  at  the  same  time  the  dragging  tlius  ex- 
erted upon  the  latter,  front  and  rear,  increases  the  curve  of  the  cranial 
vault  along  the  line  of  the  sagittui  suture.  The  sharpn2ss  of  the  bend 
at  the  summit  of  the  curve  is  more  or  less  pronounced,  according  to 
the  rigidity  of  the  channel  through  which  tlio  head  passes.  In  cases 
of  birth  with  the  occiput  to  the  rear,  the  head  is  often  drawn  out  to  a 
great  length,  the  occiput  forming  an  almost  vertical  line  with  the 
neck  and  shoulders,  while  in  front  the  forehead  and  parietal  bones 
slope  ujiward  to  the  vertex  in  nearly  the  same  plane.     (Fig.  119.) 

The  contour  of  the  head  is  still  further  modified  by  the  formation 
of  the  caput  succedaneum,  or  scalp-tnmor,  a  swelling  developing  upon 
the  portion  of  the  presenting  part  which  is  subjected  to  diminished 
pressure  from  the  obstetric  canal,  and  which  in  consequence  becomes 
ae  seat  of  venous  hypcrwrnia,  oedema,  and  extravasation.  The  forma- 
ion  of  the  tumor  is  usually  preceded  by  a  wrinkling  of  the  scalp  indic- 
ative of  the  stronger  compression  above.  It  may  be  produced  within 
le  cervical  canal,  but  is  then  usually  of  insignificant  size,  and  of 
nail  practical  importance.  Indeed,  it  may  even  form  previous  to 
jpture  of  the  membranes  in  cases  where  the  separation  of  the  bag  of 
waters  from  the  contents  of  the  uterine  cavity  is  complete,  and  where, 
we  have  seen,  the  water-pressure  below  the  line  of  cervical  contact 
with  the  head  is  less  than  the  intra-uterine  pressure  above.  Usually, 
however,  it  is  dcvclojKjd  after  the  head  reaches  the  pelvic  floor,  at  the 
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the  vulva.  If  the  rotation  is  incomplete,  the  anterior  parietal,  or  adja- 
cent frontal  bones,  are  seen  at  the  rima  pudendi ;  and,  as  the  fronta! 
portion  is  born,  the  occiput  sweeps  forward  to  the  perineal  commiseure. 


\| 
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Fio.  117. — Fij0ire  illustnitinj;  the  mcchtDism  of  labor  in  occipito-poaterior  pouUotM  (t 

Schultze). 

After  the  occiput  makes  its  exit,  the  neck  rests  upon  the  pcrinn-nm. 
while  the  head  swings  backward,  describing  a  circle,  of  whicli  tlic  sub- 
occipito-bregmatic  diameter  forms  the  radius. 

Delivery  in  these  cases  is  apt  to  be  tedious,  and  often  demand:  tb 
aid  of  forceps. 

Configuration  of  the  Dead  in  Vertex  Pre.sentatioss. 

During  labor  the  various  head  diameters  of  the  fojtus  undergo  ex- 
tensive modification  as  they  are  subjected  to  the  resistance  of  the  jKir- 
turient  canal.     Of  these  tlio  most  important  is  the  diminution  of  tho 
8ub-occipito-bregmatic,  the  occipito-frontal.  and  the  bi-temporal  diam- 
eters, with  compensatory  elongation  taking  place  in  a  line  runninj 
from  the  cliin  to  a  point  in  the  sagittal  suture  situated  between  the 
apex  of  the  occipital  bone  and  the  large  fontanelle  (maximum  diame- 
ter of  Budin).     Tlie  plastic  changes  mentioned  are  rendered  possibl*^ 
by  the  presence  of  the  fontauelles,  tlie  width  of  the  sutures,  the  pha 
bility  of  the  sagittal  borders  of  tho  parietal  bones,  the  depressibility  of 
the  OS  frontis,  and  the  joint-like  movement  between  the  squamous  andj 
basilar  portions  of  the  occipital  bone.    As  a  consequence  of  these  an**] 
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tomical  disjMJsitions,  pressure  from  above  inclines  the  frontal  bones  back- 
ward, while  the  resistance  encountered  below  shoves  the  occipital  bone 
in  a  forward  direction.     These  movements  are  rendered  possible  by 


f  to.  lis.— Outlinos  fchoving  difference  between  bead  ofcbiM  at  blttb  (1)  und  (bur  days  *ub- 
aequunt  to  deliveiy  (^).    (Budin.; 


Ite  depression  of  both  frontal  and  occipital  bones  beneath  the  adjacent 
borders  of  the  parietal  bones ;  at  the  same  time  the  dragging  thus  ex- 
erted upon  the  latter,  front  and  rear,  increases  the  curve  of  the  cranial 
vault  along  the  line  of  the  sagittal  suture.  The  sharpnass  of  the  bend 
at  the  summit  of  the  curve  is  more  or  less  pronounced,  according  to 
the  rigidity  of  the  channel  through  which  the  head  passes.  lu  cases 
of  birth  with  the  occiput  to  the  roar,  the  head  is  often  drawn  out  to  a 
great  length,  the  occiput  forming  an  almost  vertical  line  with  the 
neck  and  shoulders,  while  in  front  the  forehead  and  jjarictjil  bones 
slope  upward  to  the  vertex  in  nearly  the  same  plane.     (Fig.  119.) 

The  contour  of  the  head  is  still  further  modified  by  the  formation 
of  the  caput  succedaneum,  or  scalp-tumor,  a  swelling  developing  upon 
the  portion  of  the  presenting  part  which  is  subjected  to  diminished 
pressure  from  the  obstetric  canal,  and  which  in  consequence  becomes 
the  seat  of  venous  hyperemia,  oedema,  and  extravasation.  The  forma- 
tion of  the  tumor  is  usually  preceded  by  a  wrinkling  of  the  scalp  indic- 
ative of  the  stronger  compression  above.  It  may  bo  produced  within 
the  cervical  canal,  but  is  then  usually  of  insignificant  size,  and  of 
email  ]>ractical  importance.  Indeed,  it  may  oven  form  previous  to 
rupture  of  the  membranes  in  cases  where  the  separation  of  the  bag  of 
waters  from  the  contents  of  the  uterine  cavity  is  complete,  and  where, 
we  have  seen,  the  water-pressure  below  the  line  of  cervical  contact 
with  the  head  is  less  than  the  intra-uterine  pressure  above.  Usually, 
however,  it  is  developed  after  the  head  reaches  the  pelvic  floor,  at  the 
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outlet  of  the  vagina,  the  situation  upon  the  scalp  often  enabling  one 
subsequent  to  delivery  to  diagnose  the  position  the  head  liad  oconpic<i 
within  the  pelvic  canal.* 

A  voluminous  scalp-tumor  is,  as  a  rule,  the  result  of  compression 
from  the  bony  canal,  and  forms,  tiierefore,  in  normal  pelves,  below 
the  narrowing  of  the  inferior  strait.  In  generally  contracted  polve*, 
however,  where  the  resistance  of  the  bony  canal  is  encountered  at  the 
brim,  the  formation  of  an  enormous  scalp-tumor  may  precede  the  en- 
trance of  the  head  into  the  pelvis. 

According  to  Dessau t,t  the  scalp-tumor  is  usually  of  larger  size 
when  situated  upon  the  anterior  surface  of 
the  head,  partly  because  of  the  greater  laxity 
of  the  tissues,  and  partly  because  of  the  longer 
duiation  of  labor  when  the  forehead  is  di- 
rected, to  the  front.  Its  length  may  vanr 
from  a  half-inch  to  two  inches  or  more.  In 
extreme  cases,  where  the  labor  has  been  pro- 
longed, there  is  sometimes  found,  associated 
with  the  scalp-tumor,  a  separation  of  both  thp 
periosteum  and  the  dura  mater  from  the  un- 
derlying segment  of  the  cranium. 

Diagnosis. — The  diagnosis  of  cranial  pres- 
entations by  external  palpation  is  usually  not 
difficult.  The  head  is  recognized  by  \ts  hard- 
ness, its  rounded  form,  its  separation  from 
the  trunk  by  the  neck,  and  the  ease  with 
which  ballottement  is  produced.  Sometimes', 
by  pressure  upon  the  cranial  bones,  a  j»ecu!- 
iar  parchment-like  crackle  is  elicited,  which  is  perceptible  even  through 
the  abdominal  pariete8.|  The  breech,  on  the  contrary,  is  of  uneven 
shape,  of  smaller  size,  and  of  softer  consistence  ;  the  feet  are  found  in 
close  proximity  ;  ballottement  is  obscure  on  account  of  the  broad  con- 
nection between  the  breech  and  the  trunk.  Under  favorable  condi- 
tions the  back  presents  upon  one  side  of  the  uterus  a  broad,  palpable 


Fiu.  119. — Ki(rure  nliowinif 
dlmpc  of  licad  in  occiiMlo- 
jiortcrior  deliveries.  (Tor- 
uicr  et  Cbaiitrouil.) 


*  The  tumor  fomiB  In  left  occlpito-antcrior  positioiu  upon  the  superior  posterior  uisf* 
of  the  ri|:ht  parietal  bone,  encroaching  eomcn-hut  upon  the  small  fonUnellc  and  the  occi- 
put ;  in  right  occipito-anterior  positions,  upon  the  corresponding  point  upon  the  left  fido 
of  the  cniniun).  In  occipltoposlcrior  deliveries  the  tumor  develops  upon  the  anlernir 
superior  angle  of  the  parietal  bone  turned  to  the  pubic  arch,  and  encroaching  upon  tlio 
Inr^  fontanclle,  and  even  upon  the  frontal  suture.  If  the  head-rotation  is  complete,  amt 
tlie  head  is  detained  fur  a  lung  period  at  the  vulva,  the  tumor  ma;  occup;  the  median 
line,  and  thus  obscure  the  diagnosis. 

f  Tarnikr  et  CnANTREiii,  p.  fi8fl. 

X  Fasskkokr,  "  Monat8.''chr.  f.  Ueburtsk.,"  Bd.  xiiiii,  p.  485.  Dr.  P.  F.  Mund6  baa  i«- 
oently  furnished  an  excellent  rfswni  of  the  subject  of  diagnosis  by  external  ftiminat*"*! 
in  an  essa;  tcnued  "  Ubstelcic  Pulpation." 
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surface  without  distinctive  bony  projections.  The  position  of  the 
child  is  determined — 1.  By  the  fetal  heart,  which,  except  in  face-pres- 
entations, is  heard  most  distinctly  over  the  dorsal  surface  ;  3.  By  the 


Fio.  120.— Method  of  pcrfbrming  extonul  palpation.    (Pinuxl.) 

direction  of  tlic  feet,  which  are  situated  upon  the  abdominal  side  of 
the  child. 

Upon  examination  made  per  raginam  the  head  is  felt  as  a  hard, 
round,  smooth  body,  characterized  by  the  sutures  and  fontanellcs,  and 
sufficiently  large  to  fill  tlie  space  of  the  pelvis.  Before  the  rupture  of 
the  membranes,  investigations  should  be  conducted  in  the  intervals  be- 
tween the  pains,  i.  e.,  while  the  membranes  are  lux  and  deprcssible.  If 
the  head  is  high,  and  retreats  before  the  examining  finger,  it  should  be 
steadied  by  counter-pressure  applied  to  the  fundus  uteri  through  the 
abdominal  walls. 

The  sutures  and  fontanelles  are  best  made  out  after  rupture  of  the 
membranes.  In  passing  the  extremity  of  the  index-finger  backward 
over  the  cranium  toward  the  sacnim,  the  sagittal  suture  is  usually  en- 
countered. At  the  extremities  of  the  sagittal  suture,  the  two  fontanelles 
are  perceived,  distinguishable  from  one  another  by  the  differences  in 
size  and  shape.  In  exceptional  cases,  the  extreme  compression  of  the 
bones  of  the  skull  may  render  the  large  fontanclle  scarcely  recognizable ; 
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in  others,  again,  the  presence  of  membranous  spaces  in  the  line  of  the 
sagittal  suture,  fissures  at  tlie  apex  of  the  occipital  bone,  or  the  exist 
ence  of  ossa  triquetra  near  the  site  of  the  small  fontanelle  may  caue 
perplexity,  and  lead  to  errors  in  the  diagnosis  of  head  positions.  It  is, 
therefore,  well  to  bear  in  mind,  as  special  marks  of  distinction,  that  the 
small  fontanelle  furnishes  the  meeting-point  of  three  sutures,  while 
four  sutures  meet  at  the  large  fontanelle. 

The  sagittal  suture  pursues  a  straight  course,  forming  a  right  angle 
with  the  coronal  and  an  obtuse  angle  with  the  lambda  suture.  An- 
teriorly it  is  continuous  with  tiie  frontal  suture ;  posteriorly  it  end? 
abruptly  at  the  occipital  bone.  The  lambda  suture,  which  is  the  onlv 
one  liable  to  be  mistaken  for  the  preceding,  is  distinguished  by  its  cur- 
vilinear direction,  by  the  greater  thickness  of  the  paricUil  borders,  and 
by  the  depression  of  the  occipital  beneath  the  parietal  bones. 

When  the  sutures  are  masked  by  the  presence  of  a  large  scalp-tumor, 
it  is  still  possible  in  most  cases  to  diagnose  the  position,  by  pushiug  the 
linger  up  behind  the  symphysis  pubis  and  feeling  for  the  ear. 


CHAPTER   X. 

MECHANISM  OF  lASOS-(ConlinueJ). 

Face  prcscntntioDH. — Frequency. — Cnugea. — Mcchanisro. — Descent  and  extension. — ^Rota- 
tion.—  Flexion.  —  External  Rotation.  —  Abnormal  mechanism. — Configunkiion  of 
head. — ^DiognosiB. — PropnoeiM. — Treatment. — Brow  prefentutions. — Drcech  prcseiita- 
tiona. — CauBCR. — Diagnosis. — Iklechanism. — Irregular  mecbaaism. — Configanition.  — 
Frognosi*. — Treatment. 

Face  Pkesentations. 

In  facial  presentations,  in  place  of  the  normal  attitude  of  the  ftptns, 
the  chin  is  extended,  the  occiput  is  reflected  against  the  iieck,  and  the 
face  with  the  frontal  portion  of  the  skull  occupies  the  entrance  to  the 
pelvis.  It  is  not  a  very  common  anomaly,  having  occurred,  according 
to  Pinard,  320  times  in  81,711  confinements  at  the  Maternity  in  Paris, 
or,  in  round  numbers,  once  in  250  cases.* 

Causes. — Tlie  causes  of  face  presentations  are  imjierfectly  known. 
Clinical  observation  ha^,  however,  succeeded  in  connecting  the  ext<'n- 
sion  of  the  head  in  the  pehnc  canal  with  a  variety  of  predisposing  con- 
ditions. To  Alilfeld  t  wo  are  indebted  for  a  collection  of  associated 
events  derived  from  a  careful  analysis  of  well-observed  ciises.  From 
these,  the  fpllowing  arc  selected  because  of  their  more  palpable  con- 
nection with  the  phenomenon  in  tpiestion  : 

•  CnARPRXTiER,  "  Contributions  i  I'lJtude  dcs  pr^'scntotion  de  lo  face,"  p.  15. 
\  ABLFEtn,  "  Die  Entslchung  dcr  Stim-  und  Oesichtslagen." 
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Separation  of  the  chin  from  the  cheat,  resulting  from  congenital  en- 
.rgcnient  of  the  thyroid  gland  ;  from  increased  size  of  the  chest  in- 
rfering  with  flexion  ;  from  stricture  of  the  cervix  about  tl>e  neck  of 
the  child,  the  uterine  walls  adding  to  the  circumference  of  the  thorax; 
m  the  mobility  of  the  foetus,  either  because  of  its  small  size  or  from 
cess  of  amniotic  fluid  ;  from  oblicjue  positions  of  tiio  child  and  of  the 
LB,  especially  in  ca^es  of  rapid  escape  of  the  amniotic  fluid ;  and 
from  coiling  of  the  cord  around  the  head  of  the  fostus.     Ilecker* 
lays  great  stress  ujwn  the  shape  of  the  child's  head,  and  has  endeavored 
establish  a   connection    between   face  presentations  and  unusual 
englh  of  the  occiput.     To  be  sure,  after  birth  in  face  presentations 
the  hind-head  is  often  found  to  nearly  equal  in  length  the  anterior 
portion,  and  it  is  easy  to  see  that,  were  such  the  case  at  the  beginning 
of  labor,  the  question  of  extension  or  flexion  would  always  be  in  sus- 
pense ;  but,  in  most  cases,  the  shape  is  the  effect  rather  than  the  cause 
of  the  presentation.     Still,  Heckcr  and  others  have  reported  instances 
where  tlie  elongation,  instead  of  proving  temporary,  persisted  after  de- 
li rery,  and  therefore  it  was  fair  to  assume  had  existed  as  a  pre-natal 
condition. 

The  resistance  encountered  by  the  occiput,  which  converts  partial 
to  complete  extension  of  the  head,  may  be  furnished  by  either  the 
terine  or  the  pelvic  walls. 
Most  writers  ascribe  great  importance  to  oblique  positions  of  the 
tus  and  of  the  uterus  in  the  etiology  of  face  presentations.  In  mul- 
jiane,  the  former  are  not  uncommon  during  pregnancy,  the  head 
en  resting  upon  an  iliac  fossa.  As  a  rule,  however,  the  first  pains 
rtraighten  the  fojtus,  the  narrowing  of  the  uterus  in  its  transverse 
diameter  serving  to  press  the  breech  toward  the  fundus  and  the  head 
into  the  pelvis.  So  long  as  the  back  of  the  child  is  directed  down- 
ward, the  rectification  would  inevitably  be  followed  by  head-flexion. 
AVhen,  however,  the  back  is  turned  toward  the  fundus,  and  the  change 
^Kto  the  vertical  attitude  is  not  readily  effected,  the  pressure  of  the  ad- 
^Hktcent  uterine  wall  may,  during  contraction,  act  in  a  special  degree  upon 
^Hbe  occiput,  and  direct  it  backward  toward  the  neck,  while  the  forc- 
^^pead  sinks  forward  into  the  brim  of  the  pelvis.  This  movement  is 
^fcften  temporary,  and.  with  the  descent  of  the  child,  the  resistance  en- 
countered by  the  forehead  may  exceed  that  met  with  from  the  occiput, 
and  thus  in  the  end  flexion  may  follow  in  the  ordinary  manner.  If, 
however,  the  extension  continues,  a  point  is  finally  reached  at  which 

R3e  proiwlling  force  is  exerted  specially  in  the  direction  of  the  chin, 
ow  converted  into  the  short  end  of  the  lever,  and  the  face  presenta- 
tion becomes  complete.     In  the  same  way,  extension  may  be  produced 
when  the  occiput  is  arrested  at  the  linea  innominata,  an  accident  most 
kely  to  occur  in  transverse  narrowing  of  the  pelvis,  and,  again,  in 
*  HiccEB,  "  Cctier  die  Schidolforio  bci  Gesicbula^^n." 
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flattened  pelves  when  the  bi-parietul  diameter  is  arrested  by  the  con- 
tracted conjngiite.  The  mechanism  of  head-flexion  may  likewise  be 
interfered  with  by  a  prolapsed  extremity  encroaching  upon  tlie  j)elvic 
space. 

In  lateral  obliquity  of  the  uterus,  the  curvature  of  the  uterine 
canal  favors  the  production  of  face  presentations  when  the  back  of 
the  child  conforms  to  the  convexity  of  the  lower  surface,  as  the  pro- 
pelling force,  which  is  transmitted  in  the  axis  of  the  uterus,  then 
passes  along  the  anterior  aspect  of  the  foetus,  and  increases  the  ten- 
dency of  the  forehead  to  descend. 

While  in  vertex  presentations  the  left  dorsal  positions  are  nearly 
three  times  as  frequent  as  the  right,  in  face  presentations  the  difference 
is  very  small.*  Both  Duncanf  and  Schroeder  J  ascribe  this  relative 
preponderance  of  face  presentations  with  the  chm  directed  to  the  lefi 
to  the  constancy  of  right  lateral  obliquity  of  the  uterus. 

Ahlfeld  "  mentions  further  that  it  is  not  infrequent  for  extension 
to  take  place  within  tlie  pelvic  cavity,  the  arrest  of  the  occiput  result 
ing  from  an  imusual  projection  of  the  spines  of  the  ischia. 

The  Mechanism  of  Face  Presestatioxs. 

As  in  vertex  presentations,  the  dorsum  of  the  child  may  be  turned 
to  the  right  or  the  left  side.  The  position  of  the  face  is  usually  des- 
ignated by  tho  direction  of  tlio  chin.    We  distinguish,  therefore  : 

Right  mento-iliac  positions  (chin  to  right  ilium)  ; 

Left  mento-iliac  positions  (chin  to  left  ilium). 

Most  frequently  the  face  occupies  the  right  oblique  diameter  of  the 
pelvis.  The  common  positions  are,  therefore,  the  right  mento-iliac 
posterior,  and  the  left  mento-iliac  anterior  ;  still,  it  is  by  no  means 
rare  for  the  face  to  enter  the  pelvis  transversely,  probably  because  of 
the  frequent  association  of  face  presentations  with  a  narrowing  of  thfi, 
conjugate. 

Descant  and  Extension. — These  two  movements,  like  descent  and 
tiexion  in  vertex  jirescntations,  are  conjoined — not  distinct  from  one 
another.  At  tho  brim,  the  large  fontanelle  is  easily  reached,  while 
the  chin  is  inaccessible.  As  the  vertebral  column  is  situated,  in  face 
presentations,  nearer  to  the  chin  than  the  occiput,  extension  is  ac- 
complished in  obedience  to  the  same  rules  which  produce  flexion  in 
vertex  cases.     With  the  descent  of  the  head  through  the  pelvic  chan- 

*  Statiiitic!!  itrn  as  }rrt  not  siiflScicntly  numoroua  to  dctcnninc  the  question  as  to  nhicb 
poiiitioQ  actuallr  ocoura  most  frc()uciitly.  Diiboia  and  Doaormeanx  ("  Dictionuairc,"  in 
thirty  Tohimcs,  (i.  364)  reported  eighty-five  ca«cs.  Of  these,  in  fortT-flvo  the  chin  "»» 
turned  to  the  riglit,  while  in  thirty-cipht  it  was  directed  to  tlic  left.  Dr.  A.  Walthcr 
(Winckol's  "  Bcrii-hte,"  Bd.  iii,  p.  ?12)  rcportcii  from  tho  Dresden  Lying-in  Institute  thirty- 
one  ca»ea.    Of  tliesc,  the  chin  wa$  turned  to  the  left  twenty-one  times,  to  the  right  ten  timet. 

f  DrscCAN,  "  Edinburgh  Obstct.  Trans.,"  rol.  li,  p.  108. 

X  ScunoicDEii,  "  Lehrbuch  dcr  Ueburtshillfc,"  p.  182.  "  AuLruD,  foe.  cil.,  p.  tS. 
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b1,  the  chin  sinks  deei)er  and  deeper,  while  the  occiput  is  puslied 
buckward  aud  pressed  firmly  against  the  dorsal  surface  of  the  child, 
|The  degree  of  extension  at  the  different  stages  of  the  descent  is  mcus- 
ired  by  the  relative  positions  of  the  chin  and  the  large  fontanelle. 

The  engagement  of  the  head  is  usually  slow  aud  accomplished  with 
difliculty,  owing  to  the  fact  that 
the  neck  and  jrosterior  portion 
of  the  head  enter  the  excavation 
at  the  same  time.  The  descent 
of  the  liead  is  normally  limited 
by  the  length  of  the  child's  neck, 
as  it  is  only  in  the  case  of  a 
very  small  child,  or  exceptionally 
roomy  pelvis,  that  the  head  and 
upper  portion  of  the  thorax  can 
enter  the  pelvis  simultaneously. 
When  the  face  reaches  the  pel- 
floor,  a  slight  degree  of  lateral 
bhliquity  is  produced,  the  cheek 
directed  toward  the  pubes  advan- 
cing somewhat  more  rapidly  than 
the  one  turned  to  the  sacrum. 
Rotation.— When  the  chin  has 
ended  along  the  lateral  or 
sterior  wall  of  the  pelvis  un- 
1  the  thorax  reaches  the  linea 
innominata,  further  progress  is 
only  rendered  possible  when  the 
chin  rotates  forward  and  engages 
beneath  the  arch  of  the  pubes. 
The  mechanism  of  chin-rotation 
is  the  same  portrayed  in  vertex  presentations.  When  extension  is  com- 
plete, the  chin,  as  the  most  dependent  portion,  glides  downward  and 
forward  upon  the  pcrinaeum,  and  the  nialur  bone  is  pressed  between 
the  pubic  rami.  Wo  have  seen  alreatly  that  the  pressure  above  the 
pubic  arch  diminishes  from  before  backward,  while  below  it  dimin- 
ishes from  behind  forward.  In  accordance  with  the  mechanical  prin- 
ciple, that  a  body  subjected  to  varying  pressures  moves  in  the  direc- 
tion of  least  pressure,  the  chin  or  deeper  portion  turns  to  the  front, 
ile  the  cranial  vault  rotates  iuto  the  hollow  of  the  sacnim.  To 
his  movement  the  unequal  length  of  the  two  extremities  of  the 
lever,  measuring  from  the  malar  bone  to  the  top  of  the  forehead  on 
the  one  side,  and  from  the  malar  bone  to  the  chin  upon  the  other,  con- 
ibutes  in  an  important  degree.* 

*  Tarkier  et  CBAimscit,  loc.  tit.,  p.  M8. 
18 


Fio.  121. — Attitmle  of  the  beoJ  in  faou  presen- 
tations.   (RiMiDont.) 
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Flexion. — After  rotation,  the  chin  emerges  beneath  the  pubic  tuvh. 
the  shoulders  press  upon  tlie  base  of  the  skull,  the  perinrpunj  becomes 
rounded  by  the  cranial  vault,  and,  finally,  as  the  hejul  performs  the 
movement  of  flexion  in  obedience  to  the  fonvard  impulse  imparted  by 
the  porina3um,  (he  chin  rounds  the  symphysis,  while  the  mouth,  the 
nose,  the  brov/,  the  vertex,  and  the  occiput  appeal"  Id  succession  sit  thu 
posterior  commissure  of  the  vulva. 

Extenial  Rotation. — When  the  delivery  of  the  head  is  coinpiite^ 
the  hhoulders  rotiiti.'  into  the  antero-postcrior  diameter  of  the  peivii| 


Fio.  183.— Kngngemcnt  of  the  held  in  face  pruentations.    (Timicr  et  Cbontreuil. ) 

the  chin  turning  in  correspondence;  in  right  monto-iliac  positions,  to 
the  right  thigh  ;  in  left  mento-iliac  positions,  to  the  left  thigh. 


Abnormal  Mechanism. 

In  a  ffptus  of  small  size,  the  face  may,  when  it  meets  with  slight 
re8i8t4vnce  from  the  perinseum,  be  born  in  any  of  the  pelvic  diami'- 
ters.  Instances  of  spontaneous  delivery  without  anterior  rotation  of 
the  chin  arc,  however,  extremely  rare.  The  egress  of  the  face  in  the 
transverse  diameter  is  po8.sible  in  a  shallow,  rachitic  ])elvi»,  flatt^-ned 
in  the  conjugate  at  the  brim,  and  wide  between  the  iachia  at  the  out- 
let    The  head  emerges  with  the  chin  resting  upon  ouo  of  the  ischio- 
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^jnbic  rami,  around  which  the  rotation  of  the  mento-occipital  diameter 

t 


Fio.  128. — M(.vh)UU8m  of  face  pnacntations.     (SchulUc.) 

'  the  neck,  it  is  evident  that  ita  execntion  is  favored  by  the  tensile 
»ndition  of  the  tissues  which  follows  death  of  the  fcetiis. 


Flo.  124.— Face  prcsenution,  cliiu  to  the  rear.    (Uod^.) 
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t'lo.  1S5. — Oatlino  of  bead  bom  irith  &ct  prasonting. 


At  fnll  term,  the  face  presenting,  spontaneons  delivery  iu  mento- 
posterior positions  is  not  practicable.     This  becomes  evident  when  we 

reflect  that,  owing  to  the 
length  of  the  sacrul  wall, 
the  chin  can  not  descend 
to  the  fourchette  without 
an  incredible  flattening  of 
the  cranial  vault  and  the 
simultaneous  entrance  of 
the  chest  into  the  pelvic 
cavity.  It  is  claimed,  how- 
ever, that  when  the  head  h 
small  and  compressible  it 
may  stretch  either  the  sa- 
cro-sciatic  ligament*  when 
oblique,  or  the  perinaenm 
after  passing  the  extremi- 
ty of  the  sacrum,  to  an  extent  euflScient  to  permit  the  descent  of  the 
occiput  beneath  the  pubic  arch,  and  the  conversion  of  the  face  into  a 
vertex-presentation. 

CONFIOUHATION   OF  THE    IIeAD  IN   FaCB  PRESENTATIONS. 

In  face  presentations,  the  vault  of  the  cranium  is  flattened,  eo 
that  the  sagittal  suture  runs  from  fontanelle  to  fontanelle  in  nearly  an 
horizontal  line  ;  the  squa- 
mous portion  of  the  occip 
ital  bono  is  pushed  back- 
ward, while  in  both  the 
occipital  and  frontal  bones 
the  convexity  is  increased. 
As  a  result,  there  is  an 
augmentation  of  the  trans- 
verse, the  occipito-frontal, 
and  occipito-mental  diam- 
eters, while  the  sub-occipi- 
to-bregmatic  is  diminished. 
The  maximum  diameter 
either  corresponds  to  the 
occipito-mental,  or  termi- 
nates posteriorly  at  a  j)oint 
below  the  apex  of  the  oc- 
ciput.* 

The  scro-siinguineous  tumor,  which  forms  upon  the  presenting  jwrt 
as  a  consequence  of  the  diminished  pressure,  occupies  the  lower  jwrtiou 

•  BcDiK,  toe.  cU.,  p.  77. 


Fio.  ISC— Same  head  flvo  6af»  Utcr.    fBadln.) 
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pf  the  malar  region,  and  the  comer  of  the  month  (left  mento-iliac 
Bsition,  left  cheek  ;  right  mento-iliac  position,  right  cheek)  in  mento- 
'taterior  positions,  and  the  upper  portion  of  the  muliir  region,  and 
even  the  eye,  in  mento-posterior  positions.  The  inti'gumotits  of  the 
I  cheek  assume  a  blackish-blue  color  ;  the  tumefaction  of  the  lids  is 
such  that  at  birth  the  eyes  are  closed,  and  sanguineous  effusions  are 
found  upon  the  ocular  conjunctiva  ;  and  the  mouth,  when  involved, 
becomes  swollen  and  distorted,  so  that  suction  is  sometimes  interfered 
with  for  several  days  after  birth. 

Diagnosis. — At  a  time  when  a  portion  of  the  head  still  remains 
above  tiie  level  of  the  pelvic  brim,  it  is  not  infrequently  possible  to 
I  form  a  diagnosis  from  external  manipulations  alone.  Thus,  by  making 
^■leep  pressure  with  the  tips  of  the  lingers  aljove  the  symphysis  pubis, 
^Hbe  cranium  may,  under  favorable  circumstances,  be  recognized  upon 
^l^e  side  of  the  pelvis,  together  with  the  sharp  angle  formed  at  the 
■^neck  between  the  occiput  and  the  dorsum  of  the  foetus.  Aa  the 
Lbeart  is  heard  with  greatest  distinctness  over  the  anterior  portion  of 
^Hie  chest  in  face  presentations,  confirmatory  evidence  of  the  latter  is 
^^affordcd  by  detecting  the  presence  of  the  fetal  extremities,  and  the 
I  heart-sounds  ujjon  the  same,  instead  of,  as  in  vertex  presentations, 
^■jipon  opposite,  sides  of  the  trunk. 

^^     Upon  internal  examination,  the  distinct  peculiarities  are  a  high  po- 

I     ^sition  of  the  presenting  part,  a  flattening  of  the  vaginal  fornix,  and, 

HUirough  the  inter^'ening  tissues,  the  recognition  of  the  smooth  foreiiead, 

^Contrasting  with  the  uneven  surface  of  the  face.     Through  the  dilated 

cervix  the  finger  detects  the  forehead,  the  bridge  of  the  nose,  the  nostrils, 

the  orbits,  the  malar  bones,  the  alveolar  processes  of  the  jaw,  the  mouth, 

and,  when  extension  is  complete,  the  pointed  chin.     Instances  have, 

indeed,  been  recorded  where,  in  advanced  labor,  the  distorted  face  has 

en  confounded  with  the  breech,  the  inexperienced  observer  mistaking 

be  swollen  cheeks  for  the  nates,  the  malar  bones  for  the  ischia,  the  nose 

ar  the  tip  of  the  coccyx,  the  oedematous  eyelids  for  the  scrotum,  and 

•^^he  mouth  for  the  anus.     Such  an  error  is  best  avoided  by  deliberation 

I     in  exploring  the  presenting  part.     With  proper  care  the  smooth  fore- 

^&ead,  the  bridge  of  the  nose,  the  hard  orbital  borders,  the  chin,  and 

^Bspecially  the  month,  through  which  the  jaws  can  be  felt,  atford  suffi- 

^■ient  data  for  a  correct  diagnosis. 

^^  Prognosis. — According  to  the  statistics  of  Winckel.*  the  mortality 
I  of  tlio  children  in  face  presentations  amounted  to  thirteen  percent., 
while  that  of  the  mothers  reached  as  high  as  six  per  cent.  Thus, 
lough  spontaneous  delivery  is  the  rule  in  face  presentations,  the 
ingcrs  to  both  mother  and  child  arc  considerably  greater  than  in 
ertex  presentations.  The  causes  of  the  less  favorable  prognosis  are 
be  looked  for  in  the  increased  perij)heral  head  measurements,  which 
•  Wi.NCKEL,  "  Patbolo^c  tier  Gcbartsbiilfc,"  p.  89. 
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engage  successivclj  in  the  difTcrent  planes  of  the  obstetric  canal,  and 
conseciuently  from  the  increased  reciprocal  pressure  exerted  between 
the  head  and  the  soft  i)arts,  and  partly  from  the  compression  of  the 
veins  of  the  neck  by  the  anterior  wall  of  the  pelvis.  Though  the 
average  length  of  labor  does  not  much  exceed  that  of  normal  prest'i 
tations,*  the  duration  is  more  rea<lily  affected  by  minor  disturbancea,^ 
such  a&  weak  jmins,  moderately  contracted  pelves,  and  rigidity  of  the 
obstetric  canal.  At  the  same  time,  the  prolongation  of  labor  in  these 
cases  is  attended  by  more  disastrous  conse<iuences,  and  calls  more 
frequently  for  the  resources  of  art  to  complete  the  delivery. 

Treatment. — The  first  rule  in  the  treatment  of  face  presentations  is 
to  carefully  avoid  prematurely  rupturing  the  membranes.  The  face  iii 
ill  adapted  to  serve  the  purpose  of  a  dilator  to  the  cervical  canal,  and 
early  rupture  is  apt  to  be  followed  by  complete  cscaj)e  of  the  amniotic 
fluid — an  accident  always  to  be  dreaded,  but  specially  serious  in  face- 
presentations,  where  the  umbilical  cord  is  exposed  to  pressure  between 
the  anterior  surface  of  the  child  and  the  uterine  wall.  Examinations 
made  with  a  view  to  diagnosis  should,  therefore,  be  conducted  with 
great  care,  during  an  interval  between  the  pains,  and  their  repetition 
should  be  avoided  when  the  requisite  information  has  once  been  ob- 
tained. During  the  progress  of  the  first  stage  of  labor,  it  is  recom- 
mended to  place  the  mother  upon  the  side  toward  which  the  chin  of 
the  child  is  tiu'ned,  with  a  view  of  favoring  oxtension  and  rotation. 

Because  of  the  uncertainties  of  the  prognosis  in  face  j>resonta. 
tions,  many  manoeuvres  have  been  proposed  for  the  conversion  of  thti 
latter  into  normal  presentations.  The  manipulations  chiefly  recom- 
mended consist  of  either  pushing  up  the  face,  or  drawing  down  the 
occiput,  by  the  fingers  passed  through  the  cervical  canal.  Though 
occasionally  successful,  they  liave  been  discountenanced  by  most  ob- 
stetric writers,  because  experience  has  shown  the  results  to  bo  by  n<> 
means  commensurate  with  the  dangers  incurred.  Schatz  \  has,  how- 
ever, suggested  a  rational  plan  for  reducing  the  extended  hvad  Ii_v 
external  manipulations  only,  which  avoids  the  objections  to  the  earlier 
methods.  His  mau(Buvre  consists  in  restoring  the  normal  attitude  of 
the  body  by  flexing  the  trunk,  and  leaving  the  head  to  resume  spon- 
taneously its  proper  position  as  it  sinks  into  the  pelvis.  It  is  per- 
formed by  seizing  the  shoulder  and  breast  with  the  hand  through  the 
abdominal  "Walls  ;  then  lifting  the  chest  upward  and  pressing  it  back- 
ward, at  the  same  time  steadying  or  raising  the  breech  with  the  othefi 
hand  applied  near  the  fundus,  so  as  to  make  the  long  axis  of  the  child 
conform  to  that  of  the  uterus,  and,  finally,  pressing  the  breech  directly 
downward.     As  the  child  is  raised,  the  occiput  is  allowed  to  descend, 

•  Waithkr,  Winckel's  "  Bcriclitc,"  Bit.  iii,  p.  816. 

I  ScBATZ,  "Die  Umwandlung  von  Gc8icht«la::e,"  etc.,  ".\rcli.  f.  (i^iuicli,,"  IW-  v,  p 
8l». 
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and  then,  as  the  body  is  beut  forward,  head-floxion  is  produced  by  the 
resistance  of  the  side-walls  of  the  pelvis.  Schatz  illustratea  these 
movements  by  the  accompanying  diagrams.     If,  owing  to  its  elevation, 


I  fioa,  IST-liV. — Ditgnna  elioning  Schotz's  method  of  cnnTcrting  Ikce  pnacnttttiong  into 

vertex  prawsntotiozu. 

Uie  head  tends  to  move  to  one  side  when  backward  pre^isuro  is  made 
npon  the  chest,  the  place  of  the  pelvic  wall  may  be  supplied  by  ex- 
ternal pressure  exerted  by  an  assistant.  Trie  time  for  attempting  this 
manipulation  is  previous  to  the  ru])ture  of  the  membranes.  The 
reqixisites  for  success  arc  experience  in  mujiping  out  the  fetal  out- 
lines by  external  palpation,  and  the  absence  of  abdominal  and  uterine 
irritability.  After  rupture  of  the  membranes,  great  caro  must  be 
exercised  in  vaginal  explorations,  to  avoid  injuring  the  eyes,  or  exciting 
premature  respiratory  movements  by  allowing  air  to  ent«r  the  month. 

If  the  chin  remains  persistently  directed  to  the  rear,  rotation  may 
sometimes  be  promoted  by  either  pressing  forward  with  two  fingers 
upon  the  lower  jaw,  or  by  pushing  the  forehead  backward  and  iipward, 
to  produce  a  deep  descent  of  the  chin.  To  bo  effective,  either  ma- 
nipulation should  be  executed  during  «  pain.  Ilodge  advocates  the 
iTectis,  and  others  a  blade  of  the  forceps,  as  of  use  in  correcting  mento- 
posterior positions.  As  a  rule,  however,  good  pains  and  complete  ex- 
tension arc  the  conditions  most  likely  to  effect  the  forward  movement 
of  the  chin.  It  is  practically  of  importance  to  Iwnr  in  mind  that 
tardy  rot-ation  is  characttTistic  of  face  presentations.  The  treatment. 
in  cases  where  all  measures  prove  ineffective  to  secure  a  favorable 
change  of  position,  and  dangers  accrue  from  delay  to  either  mother  or 
cliild,  belongs  to  the  domain  of  oj)erative  midwifery. 

Poring  head-expulsion  caution  must  be  used  in  supporting  the 
perinasnm,  in  order  not  to  injure  the  nock  by  too  strong  forward 
pressure  against  the  anterior  M-all  of  the  pelvis. 
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It  is  safe  to  assure  the  bystanders  that  the  distortion  of  the  face 
and  the  extension  of  the  head  after  delivery  will  disappear  spontane- 
ously in  the  course  of  from  twenty-four  to  forty-eight  hours. 

Brow  Presentations. 

In  brow  presentations  the  head  occupies  a  position  interme<lint4> 
between  flexion  and  extension.  Of  necessity  every  face  presentation 
has  become  such  after  first  passing  through  the  frontal  stage.  A  tem- 
porary dip  of  the  largo  fontanelle  in  the  earlier  period  of  labor  is  by 
no  means  uncommon.  With  the  advance  of  the  head,  however,  the 
resistance  encountered  usually  causes  the  complete  descent  of  either 
the  chin  or  the  occiput.  The  causes  of  brow  presentations  are,  in  the 
main,  the  same  as  those  given  for  presentations  of  the  face.  viz..  o\>- 
liquity  of  the  uterus  and  foetus,  enlargements  of  the  neck  and  thomx, 
contracted  pelvis,  and  excessive  mobility  of  the  foetns. 

The  diagnosis  is  made  by  recognizing  the  apex  of  the  forehead ' 
in  the  pelvic  canal,  with  the  orbits  and  the  root  of  the  nose  upon  one 
side,  and  the  large  fonfAuelle  and  parietal  bones  upon  the  other.     At 
the  brim  the  frontal  suture  is  usually  transverse,  but  becomes  oblique 
m  its  progress  toward  the  pelvic  outlet. 

A  small  head  may  jiass  through  a  roomy  pelvis,  the  brow  present- 
ing, without  injury  to  either  mother  or  child.  In  the  mechanism  of 
delivery  the  foreliead  turns  to  the  front  and  appears  at  the  vulva,  the 
upper  maxilla  resting  against  the  symphysis,  and  the  cranium  lying  in 
the  hollow  of  the  sacrum  and  upon  the  perinieum.  The  exit  is  accom- 
plished by  the  cranial  vault 
first  sweeping  forward  over 
the  perinceum  ;  the  upper 
jaw,  the  mouth,  and  the 
chin  afterward  making  their 
appearance  beneath  the 
symphysis  pnbis. 

Sometimes,  though  usu- 
ally only  when  the  forceps  is 
used,  the  head  may  be  deliv- 
ered in  the  transverse  diam-      i 
eter.    In  siwntaneous  caseal^H 
the  superior  maxilla  finds  a^* 
point  of  support  against  one 
ischio-pubic    ramus,   while 
the  cranium  rotates  trans- 
versely through  the  vulva.     When  the  face  turns  posteriorly,  deliverj 
of  a  living  child  is  scarcely  possible. 

The  configuration  of  the  head  is  very  striking.  The  swelling  of 
the  integuments  extends  from  the  root  of  the  noso  to  the  upper  an^le 


130. 


-Outline  of  hcnd  iiftcr  delivery,  tha  brow 
preaeatjot;.    (^Budin.) 


MECHAKISM   OK   LABOR 


201 


thi 
cm 


of  the  large  fontanelle.     The  forehead  is  nearly  perpendicnlar,  while 
the  parietal  and  occipital  bones  form  a  slope  which  inclines  downward 

d  backward.     The  men  to-frontal  and  sub-oecipito-frontal  diameters 

e  increased,  while  the  distance  between  the  chin  and  a  point  in  the 
"sagiltjil  suture  anterior  to  the  occiput  is  diminished.  These  changes 
impart  to  tlie  head  a  triangular  shape.  The  peculiar  formation  is  ex- 
plained by  the  compression  of  the  occiput  between  the  pelvis  and  the 

rsal  surface  of  the  child,  and  the  compensatory  elongation  which 

kes  place  in  the  direction  of  the  forehead. 
The  prognosis  is  less  favorable  than  in  vertex  presentations,  but  is 
by  no  means  so  sinister  as  is  popularly  supposed.     Many  cases  of 
original  brow  presentations  become  converted  into  face  or  vertex  pres- 


"10.  ISl.— Brow  prescnution,  subaequentir  oonvertod  inlo  that  of  tho  face.* 

UcwpiUl.) 
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cntations  during  the  progress  of  labor;  many  are  dcliyered  spontane- 
ously or  by  the  aid  of  the  forceps.     Craniotomy  is  rarely  called  for. 

Arlfkld  ("Die  Entstehang  Steiss-  nnd  Oesichtslagen ")  furnUlies  twenty- 
six  cases  in  which  the  rosah  to  butli  mother  nnd  child  is  given.  Fbitscii  ("  Klinik 
der  allLugUchen  geburt-^hblllichen  Operntionen,"  p.  46)  gives  the  histories  of  seven 
cases,  and  Broix  ("  T6tc  du  Foetuss"  p.  63)  the  history  of  one  case.  In  the  thirty- 
foar  deliveries  there  were  two  maternal  deaths;  in  one  of  the  fital  cases  cozalgio 
obliqae  pelvis  exinted  as  a  ccmplicatioi..  In  the  other  the  brow  spontaneously 
changed  into  a  fac«  presentation.  There  were  ten  spontaneous  deliveries,  the 
_brow  presenting,  with  four  dead  children,  but  one  died  previous  to  labor.  There 
ten  cases  of  spontaneous  delivery  in  which  the  brow  daring  delivery  be- 
ne converted  into  either  a  face  or  vertex  presentation.    Of  these  one  child  died. 

*  Rccoverr  of  both  mother  uid  child.    (From  drawing  of  A.  H.  Frident>crg.) 
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Fourteen  chililren  were  extracted  with  the  forceps,  nine  with  the  brow  preset) 
ing,  of  which  two  were  dead,  one  from  prolapsed  fnnis,  and  one  wiiich  bad  died 
Ueforo  labor;  five,  after  conversion  into  fiu-e  or  vertex  presentations,  with  nu 
deaths.  Thus,  of  the  tliirty-four  children,  there  were  seven  deaths,  bat  of  tbetc 
four  only  could  be  attributed  tu  the  presentation. 

From  the  foregoitig,  it  is  evident  that  the  duties  of  the  accoucheur, 
in  the  presence  of  brow  presentation,  should  be  confined  to  efforts  to 
direct  the  hibor  to  a  favorable  termination  by  one  of  the  patlis  indi- 
cated by  Nature.  At  the  brim,  previous  to  engagement,  the  dip  of 
the  anterior  fontanelle  is  often  temporary,  in  many  cases  simply  sig- 
nifying a  narrowing  in  the  upper  conjugate.  For  this  reason  it  is 
evident  that  version,  so  frequently  recommended  with  a  view  to  the 
substitution  of  diameters  more  conformable  to  those  of  the  pelvis,  is 
to  be  regarded  as  of  questionable  value.  Early  in  labor  it  does  not 
better  the  prognosis,  while  at  an  advanced  stage,  when  self-correction 
is  no  longer  jirobable,  the  difficulties  of  its  execution  exclude  it  from 
the  list  of  piiieticable  measures. 

Manual  attempts  to  convert  a  brow  presentation  into  one  of  the 
face  or  vertex  possess  more  legitimate  claims  to  favor.  The  method 
of  Bttudtloc(|ue  consists  in  seizing  the  head  with  the  entire  hand 
introduced  into  the  vagina,  lifting  it  to  the  brim,  and  then  drawing 
the  occiput  downward  with  the  fingers  until  flexion  becomes  com- 
plete. The  procedure  was  bitterly  opposed  by  Chpilly,*  who  urged 
against  it,  in  addition  to  the  frequency  of  failure,  the  dangers  of  uter- 
ine rupture,  of  prolapse  of  the  cord,  and  the  inconveniences  arising 
from  the  early  evacuation  of  the  amniotic  fluid.  There  is  no  question 
of  successes  by  this  measure,  but  the  concurrent  risks  ought  to  limit 
its  employment  to  cases  of  absolute  necessity.  Thus,  it  would  hi:  proj)or 
to  make  the  attempt  when  brow  presentations  complicate  delivery  in 
justo-minor  pelvis,  or  in  persistent  mento-posterior  positions,  as  in 
these  cases  cniniotumy  is  the  only  alternative.  Complete  an«?sthesia 
facilitates  reduction  ;  while  elevating  the  head,  firm  counter-pressure 
should  be  made  at  the  fundus  uteri,  f 

Occasionally  the  conversion  of  the  brow  into  a  vertex  or  face  pres- 
entution  may  be  effected  by  pressure  exerted  during  u  pain  uj^on  re- 
spectively the  occipital  or  frontal  extremity  of  the  head.  In  bringing 
down  the  vertex,  the  movement  should  be  aided  by  external  pressure 
made  with  the  disengaged  hand  above  the  brim  of  the  pelvis.  When 
a  face  presentation  is  desired,  the  woman  siiuukl  be  made  to  lie  during 
labor  upon  the  side  to  which  the  child's  abdomen  is  directed,  and  upon 
the  side  to  which  the  back  is  turned  when  the  descent  of  the  vortex  is 
aimed  at. 

•  CHAiLi.T-noNORB,  "  Traiti  pratique  iIcb  Bccouchemcnls,"  p.  788. 
■f  Vide  PiRRT,  "On  the  Use  of  the  Hand  to  correct  Unfavorable  Proscniiilions,"  etc, 
"Am.  Jour,  of  Obslet.,"  vol.  viii,  p.  I3S. 
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Schutz  *  recommends,  with  tho  view  to  tlie  production  of  a  face 
presentHtioD,  the  introductiou  of  two  fingers  iuto  the  child's  mouth, 
'^and  making  traction  on  the  superior  maxilla. 

When  the  head  shows  a  disposition  to  revert  to  its  original  position 
so  soon  OS  pressure  or  traction  is  suspended,  the  forceps  should  he 
u]iplied,  and  traction  made  in  such  u  manner  after  reposition  us  tu 
hold  the  head  in  the  direction  sought  for. 

In  case  the  hrow  presentation  is  irreducible,  the  luhor  sliould  be 
allowed  to  continue  as  long  as  comi)atible  with  the  safety  of  the 
mother.  Owing  to  its  plasticity,  the  head  often  adapts  itself  in  tho 
most  surprising  manner  to  the  unfavorable  diameters  of  the  pelvis,  so 
that,  even  when  spontaneous  delivery  fails  to  take  place,  the  forceps  be- 
pomea  available.  In  mento-posterior  positions,  efforts  should  be  made 
"with  the  fingers,  or  the  vectis,  to  rotate  the  chin  forward.  In  fixed 
mento-posterior  positions,  the  use  of  the  forceps  is  imiwssible,  and  tho 
conversion  of  the  brow  into  a  face  presentation  does  not  lessen  the 
mechanical  difficulties  of  delivery.  The  only  artifice  by  which  the 
life  of  the  child  can  be  saved  consists  in  bringing  down  the  occiput, 
and  producing  a  vertex  presentation.  Failing  in  this  manceuvre. 
craniotomy  becomes  inevitable.  In  all  cases  of  brow  presentation,  if 
[he  child  is  dead,  craniotomy  is  indicated  in  the  interest  of  the  mother. 

Breech  Pkesentations. 

In  breech  jircsentations  the  attitude  of  the  child  is  primarily 
the  same  as  in  those  of  the  vertex,  though,  owing  to  a  variety  of 
causes,  such  as  voluntary  or  reflex  movements  and  the  action  of 
Lgravity.  especially  after  rupture  of  the  membranes,  the  extremities 
iiay  advance  in  front  of  the  breech,  and  give  rise  secondarily  to 
;>resentation8  of  the  foot  or  knee.  Sometimes  one  extremity  may 
ecome  prolapsed,  while  the  other  is  retained  in  its  normal  position  ; 
ligain,  it  nuiy  happen  that,  after  the  rupture  of  the  membranes,  the 
feet,  which  hud  previously  been  in  close  proximity  to  the  breech,  are 
jnshed  upward,  so  that  the  limbs  become  extended  parallel  to  the 
interior  surface  of  the  child's  body.  None  of  these  changes,  how- 
Bver,  mnterially  affect  the  mech.inism  of  delivery. 

Pinard  f  found  in  100,000  eases  of  confinement  .3,301  presentations 
by  the  breech,  or  in  tho  proportion  of  one  to  thirty,  but,  excluding 
premature  births,  the  proi>ortion  was  reduced  to  one  in  sixty-two. 

Causes. — The  causes  of  breech  presentations  are  to  be  sought  for 
mainly  in  the  absence  of  the  conditions  which  ordinarily  determine 
the  presentations  of .  the  head,  or  which  interfere  with  the  fixation 
of  the  foptus.     Thus,  the  production  of  breech  presentations  is  favon^d 

•  ScRATz,  "Die  I'mwnndlung  ton  Gcsichtslage  lu  Dinterliaupuhge,"  etc.,  "Arch,  f 
Gynaek.,"  Bd.  t,  p.  328. 

f  Tarxiir  ct  CutKTBEL'iL,  "Tnuld  de  I'art  des  sc,"  p.  4M. 
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by  an  excess  of  amniotic  fluid,  by  lax  uterine  walla,  and  by  eontnic- 
tions  of  the  pelvis.  They  are  more  common  in  multiparas  t})Bn  in 
primiparoe.  Of  the  3,301  cases  collected  by  Pinard,  there  were  1,347 
primiparffl  and  1,954  multiparae,  though  the  entire  number  was  nearly 
equally  divided  between  the  two  classes.*  Finally,  they  occur  with 
greatest  frequency  of  all  in  twin  pregnancies,  and  during  the  expul- 
sion of  premature  and  dead  children.  Of  32,264  children  from  the 
statistics  of  Hegar  and  SpiogeIl>Grg,  f  910  were  tl>e  product  of  multiple 
pregnancies,  and  659  were  premature.  Of  the  former,  227,  or  25  per 
cent.,  and  of  the  latter  148,  or  22*4  per  cent.,  were  delivered  by  the 
breech,  though  we  have  seen  that  the  ratio  of  breech  presentationd 


Fio.  1S2. — PreeeDtntioD  ol°  tlie  brcevh.    Left  dorso-ontcrior  [Knition.    (Pinanl) 


to  the  entire  number  of  births  does  not  exceed  the  proportion  of  one 
to  thirty. 

Diagnosis. — By  external  palpation  the  recognition  of  the  head  »t 
the  fundus  utc-ri  furnishes  tlie  chief  diagnostic  sign.     Upon  vagina 
examination,  the  presenting  part,  as  in  face  presentations,  is  usually 
high  up,  and  reached  with  diflSculty.     The  bag  of  membranes  is  aptJ 
to  be  of  large  size,  owing  to  the  imperfect  closure  of  the  lower  utcrin»1 
segment  by  the  small    breech,  often  descending  through  the  canal, 
where  the  cervix  is  rigid,  in  the  form  of  an  elongated  pouch.    Through 
the  membranes,  npon  pressing  the  fcetus  downward  during  the  inter- 


*  Vid*  Tabmikb  ct  CnAKtntt-ii.,  p.  4SB. 


f  SriioixDSKa,  lot.  elt.,  p.  17L 
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val  between  the  pains,  the  breech  is  felt  as  a  soft,  irregular  body,  and 
with  care  it  is  possible  to  recognize  the  coecvx,  the  sucrum,  the  ilia, 
and  sometimes  to  feel  tapping  movements  from  tlie  feet.  After 
rupture,  tiie  nutea,  the  cleft  between  the  nates,  in  boys  the  scrotum, 
tlie  anus,  the  feet  when  accessible,  the  coccyx,  tlie  sacrum,  and  the 
ilia,  funiifh  the  necessary  data  for  an  exact  diagnosis.  The  pressure 
of  the  uterus  upon  the  breech  frequently  occasions  an  evacuation  of 
meconium.  The  latter  is  thick  and  consistent,  thereby  differing  from 
tiie  meconium  passed  in  vertex  cases  by  a  dying  fietus,  which  is 
ordinarily  thin  from  admixture  of  amniotic  fluid.  When  the  nates 
arc  much  swollen  they  may  be  confounded  with  the  checks  in  a  face 
presentation,  an  error,  however,  easy  to  avoid,  if  the  examination  be 
made  with  deliberation,  and  the  principal  points  of  difference  l^etween 
breech  and  face  already  given  {vitla  "Face  Presentations,"  p,  197)  are 
borne  in  mind. 

The  foot,  as  compared  with  the  hand,  is  longer  and  narrower,  tlie 
toes  are  sliorter,  of  nearly  equal  lengtli,  and  continuous  in  a  straight 
line  with  the  sole,  the  ankle-joint  is  less  flexible  than  the  wrist,  and  is 
distinguished  by  tiie  malleoli  and  the  pointed  heel.  As  the  outer  bor- 
der of  the  foot  is  thin  and  rounded,  while  the  inner  edge  is  thick  and 
hollowed,  it  becomes  possible  to  recognize  which  of  the  feet  is  under 
examination. 

The  knee  is  distinguished  from  the  elbow  by  its  larger  size,  by  the 
patella,  and  by  the  spine  of  the  tibia. 

The  Mechanism  of  Breech  Presentations.— Tiie  position  in  breech 
presentations  is  defined  by  the  direction  of  the  back.  Thus,  we  have 
right  and  left  dorsal  positions.  Usually  the  hips  occujiy  one  of  the 
oblique  diameters  of  the  pelvis.  According,  therefore,  as  the  back  is 
turned  anteriorly  or  posteriorly,  we  distinguish  right  and  left  dorso- 
anterior  and  dorso-posterior  positions. 

The  cervix  dilates  slowly,  especially  when  the  feet  are  in  close 
proximity  to  the  breech,  and  increase  the  bulk  of  the  presenting  part. 
The  latter  is  pressed  downward  into  the  jwlvis  until  the  perineal  floor 
is  reached.  Here,  owing  to  the  shortness  of  the  pubic  wall,  the  ante- 
rior hip  is  felt  with  great  distinctness,  wliile  the  cleft  of  the  nates  lies 
near  the  curved  sacrum.  These  anatomical  relations  give  rise  to  the 
impression  of  an  exaggerated  degree  of  lateral  obliquity.  At  the  peri- 
nj£um  the  breech  glides  forward  and  rotates  upon  its  long  axis,  so  that 
the  bis-iliac  diameter  nearly  corresponds  to  the  lower  conjugate.  In 
the  movement  of  rotation,  it  is  always  the  anterior-lying  hip,  irrespec- 
tive of  the  jjosition  of  the  trunk,  which  moves  to  the  front.  At  the 
outlet  one  hip  engages  beneath  the  arch  of  the  pubes,  the  other  rests 
upon  the  coccyx  and  perimeuni,  wliile  the  sacrum  is  directed  toward 
the  tuber  ischii.  As  the  shoulders  enter  the  jielvis  in  an  oblique 
diameter,  the  trunk  of  the  child  becomes  somewhat  twisted  by  the 
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rototion  of  the  breech.  The  anterior  buttock  makes  its  appearance  at 
the  Tulva,  while  the  posterior  distends  the  perinseiim.  As  rotatioD  ig 
rarely  complete,  the  forward  trochanter  usually  finds  its  point  of  sup- 
port against  the  nearest  ischio-pubic  ramus.  During  the  advance  of 
the  breech,  the  lumbar  region  undergoes  a  certain  amount  of  lateral 
flexion,  owing  to  the  forward  movement  imparted  to  the  posterior  hip 
by  the  coccyx  and  elastic  perinieum.  The  degree  of  flexion  is,  bow- 
ever,  limited  by  the  rigidity  of  the  lumbar  portion  of  the  vertebral 
column.  When  the  posterior  trochanter  reaches  the  commissure  o( 
the  vulva,  the  perineum  retracts,  and  in  gliding  backward  directs  the 
breech  still  farther  to  the  front. 


FiQ.  183.— Illustration  showing  lut«ni1  inflexion  of  the  trunk  during  deliver;  oftlie  brMoh. 

After  delivery,  the  breech  rotates  into  the  oblique  diameter  it  bad 
originally  occupied,  this  external  rotation  bringing  the  transven^o 
diameter  of  the  hips  into  correspondence  with  that  of  the  shoulders. 
The  uterine  contractions  continuing,  the  abdomen  and  base  of  the 
thorax  slowly  make  their  appearance  ;  the  thighs  are  then  ddivcn-d. 
and  the  arms,  folded  upon  the  upper  portion  of  the  thorax,  omer] 
from  the  vulva.  The  shoulders,  which  enter  the  pelvis  'n  an  obli<{u«" 
diameter,  are  delivered  in  the  conjugate,  the  anterior  shoulder  resting 
l)enoath  the  pubic  arch,  while  the  posterior  shoulder  swociis  over  tbr 
perina?um. 

The  head  enters  the  pelvis  in  an  oblique  diameter,  with  the  chin 
flexed  upon  the  thorax.  The  expulsive  efforts  as  the  chin  ivacbes  the 
perinjeuni  arc  followed  by  the  rotation  of  tlie  occiput  to  the  pubes.  ami 
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of  the  face  into  tho  hollow  of  the  sacrum.  At  the  outlet  the  neck  is 
supported  by  the  arch  of  the  pubes,  the  face  rests  upon  the  j>oriua.'um, 
and  the  large  fontanellc  is  felt  at  the  coccyx.  Under  the  intlucncc  of 
l>ressure  from  the  abdomen,  the  brow  sinks  deeper  and  deeper,  and  is 
pushed  by  the  soft  partd  of  the  ]>elvic  floor  still  closer  to  the  thorax. 
The  occiput  then  revolves  beneath  the  pubic  arch,  and  the  chin,  the 
mouth,  the  nose,  the  brow,  the  large  fontanellc,  and  finally  the  occiput, 
api>ear  in  succession  nt  the  commissure  of  tlic  vulva. 

Irregularities  in  the  Mechanism  of  Breech  Presentations. — Though 
it  is  by  no  means  rare  for  the  breech  to  cuter  the  pelvis  with  the 
sacrum  turned  to  the  sacro-iliac  sjTichondrosis,  the  rotation,  begun 
with  the  passage  of  the  hijis  through  the  VTilva.  usually  continues  in 
the  same  direction  until  the  back  revolves  to  the  front :  or,  after  a  first 
slight  retrograde  movement,  the  rotation  forward  takes  j)lace  us  the 
shoulders  engage  at  the  outlet.  Still,  cases  do  sometimes  occur  in 
which  the  back  remains  jwsterior  during  the  whole  period  oecuj^ied  by 
the  expulsion  of  the  trunk,  and  in  which  consequently  the  head  enters 
the  pelvis  with  the  face  directed  to  the  pulws.  Even  here,  however, 
it  is  very  common  for  the  occi]tut  to  oveutually  rotate  forward,  and  for 
delivery  to  follow  in  the  ordinary  manner.  Should,  on  the  coutrai-y, 
the  occiput  remain  in  the  hollow  of  the  sacnim,  spontaneous  delivery 
may  occur  in  cither  of  two  ways:  1.  When  no  tractions  have  been 
made  ujwn  the  extremities,  the  head  reaches  the  outlet  with  the  chin 
well  flexed,  the  neck  resting  upon  the  commissure  of  the  vulva,  and 
the  brow  braced  against  the  arch  of  the  pubes.  The  birth  of  the  bead  is 
then  accomplished,  as  the  nesk  pushes  back  the  perina?um,  by  the  suc- 
cessive decccnt  of  the  face,  the  cranial  vault,  and  the  occiput.  With  a 
rigid  pcrina?um,  or  an  immovable  coccyx,  owing  to  the  considerable  de- 
gree of  flexion  which  this  movement  necessitates,  unaided  delivery  may 
be  rendered  impossible.  2.  If,  during  the  tnuisit  of  the  head  through 
the  pelvis,  exlension  occurs,  the  chin  may  be  arrested  at  or  above  the 
symphysis  pubis.  In  this  position  pressure  from  above  pushes  back 
tlie  brow,  so  that  the  face  looks  upward,  and  the  occiput  is  turned  to 
the  bottom  of  the  pelvic  excavation.  During  delivery  the  occiput 
glides  over  the  pcrinseum  to  tlic  fourchette,  and  the  small  fontanellc, 
the  cranial  vault,  and  the  face  escape  in  succession  through  the  vulva. 
It  is  only  possible  for  this  method  of  delivery  to  take  place  spontane- 
ounly  when  either  the  head  is  small  or  the  pelvis  roomy,  and  the  soft 
parts  arc  devoid  of  rigidity.  In  artificial  extraction  of  the  head,  it  is 
j»rojK?r  to  bear  in  mind  and  to  imitate  the  natural  order  in  expulsion. 

In  presentations  of  the  foot  and  knee,  the  breech,  if  of  small  si-se, 
may  pass  the  vulva  in  an  obliijue  nr  transverse  diameter,  rotation  fol- 
lowing later  during  (he  passjige  of  the  trunk. 

Excessive  rotation  is  not  uncommon,  both  head  and  trunk  some- 
limes  describing  a  half-circle.     This  occurrence  is  most  frequently  ob- 
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served  in  cases  where  the  posterior  extremity  presents,  while  the  ante- 
rior buttock  is  caught  above  the  pubic  wall,  the  prolapsed  limb  then 
rotating,  as  a  rule,  to  the  front.* 

The  Configuration  of  the  FiBtus  in  Breech  Deliveries. — During  the 
descent  of  tlie  child  through  the  genital  canal,  more  or  less  swelling  ii4 
develoiwd  upon  that  portion  of  the  presenting  part  which  is  subjected 
to  diminished  pressure.  This  swelling  varies,  according  to  the  du- 
ration of  labor,  from  a  slight  oedema  to  a  large,  intensely  diseolonMl 
tumor.  It  is  usually  seated  upon  the  anterior  buttock,  but  often  in- 
vades the  genital  organs,  especially  the  scrotum,  which  at  birth  may 
present  a  bluish-black  color,  and  be  of  double  the  usual  size.  The  ex- 
tremities, when  near  the  breech,  may  also  show  signs  of  discoloration. 
The  head  has  usually  a  characteristic  round  shape.  This  is  due, 
according  to  Spiegolberg,t  to  the  pressure  exerted  by  the  genital  canal 
upon  the  circumference  of  the  head,  while,  at  the  same  time,  with  the 
absence  of  pressure  from  above,  there  is  produced  an  increase  in  the 

convexity  of  the  cranial 
vault  Two  cases  reported 
by  Hecker.J  in  which  tbo 
length  of  the  occiput  was 
com})arable  to  that  found 
in  face  presentations, 
show,  however,  that  the 
original  shape  of  the  hea^ 
counts  for  something  in 
the  appearances  presented 
after  delivery. 

Prognosis. — As  regar 
the  mother,  the  prognosis 
ill  uncomplicated  cases 
docs  not  differ  materially' 
from  that  of  vertex  cnses. 
Where  manual  extraction 
becomes  necessary,  there 
is  always,  however,  increased  danger  of  lacerating — 1.  The  cervix ;  2. 
The  periniEum. 

Lacerations  are  apt  to  follow  attempts  to  drag  the  after-coming 
head  through  an  imperfectly  dilated  cervix.  The  prognosis  » 
more  favorable,  therefore,  in  cases  where  the  membranes  do  not' 
rupture  until  after  dilatation  is  completed.  It  is  also  better  in  pel- 
vic presentations,  where  the  bulk  of  the  breech  is  incrciweil  by  the 
addition  of  the  extremities.     In  footling  cases,  when  the  membranes 

•  Vide  KtSBTRKR,  "  Die  StcicB-  und  Fusslagen,"  p.  21. 

f  SnEOSLBERO,  loe.  eit.,  p.  176. 

j  HccKER,  "Arch.  i.  Oynack.,"  BJ.  xl,  p.  848. 
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rupture  prematurely,  the  smaller  size  of  the  pelvis  and  its  rapid  de- 
scent through  the  cervix  imperfectly  prepare  the  way  for  the  subse- 
quent passage  of  the  head.  A  stricture  is,  therefore,  liable  to  form 
about  the  neck  of  the  child,  and,  as  the  spasm  does  not  yield  to  force, 
the  result  of  violent  tractions  is  to  sacrifice  the  integrity  of  the  cervix, 
the  extent  of  the  laceration  being  proportioned  to  the  power  exerted. 

Lacerations  of  the  perinaenm  occur  where  with  rigidity  of  the  tis- 
sues it  becomes  necessary  to  introduce  tlie  hand  to  release  the  arms, 
or  the  interest  of  the  child  demands  the  speedy  delivery  of  the  head. 

The  prognosis  for  the  child  is,  on  the  other  hand,  extremely  unfavor- 
able. According  to  the  statistics  of  Dubois,*  the  mortality  in  full- 
term  children  is  as  one  to  eleven,  while  in  vertex  presentations  the 
proportion  is  as  one  to  fifty.  The  chief  cause  of  this  large  death-rate 
is  the  pressure  to  which  tlie  cord  is  subjected  between  the  child  and 
the  surface  of  the  utero-vaginal  canal,  especially  after  the  navel  appears 
at  the  vulva.  The  pressure  is  exerted  principally  at  the  orifices  of  the 
uterus  and  the  vagina,  and  is  raised  to  the  jwint  of  greatest  danger 
after  the  head  has  become  engaged  in  the  pelvis.  Other  sources  of 
peril  arise  from  prolapse  of  the  funis  and  the  coiling  of  the  latter 
around  the  body  of  the  child,  and  from  the  complete  escape  of  the 
amniotic  fluid  in  premature  rupture  of  the  membranes. 

Treatment. — Early  in  labor,  with  the  membranes  intact,  it  is  desir- 
able, in  consideration  of  the  unfavorable  prognosis  for  the  child,  to 
try  and  perform  cephalic  version  by  external  manipulations.  In  case 
of  failure  to  bring  down  the  head,  pains  should  be  taken  to  preserve 
the  membranes  until  dilatation  is  completed.  To  this  end  unneces- 
sary examinations  should  be  avoided,  the  patient  should  be  placed  upon 
her  side  and  cautioned  not  to  strain,  and,  when  the  membranes  tend 
to  form  an  elongated  pouch,  counter-pressure  may  be  employed  by 
means  of  a,  moderately  distended  Barnes's  dilator  introduced  into  the 
Tagina.  After  rupture  of  the  membranes  it  is  best  to  remain  passive. 
In  the  interest  of  the  child,  it  is  desirable  that  the  expulsion  of  the 
trunk  should  take  place  slowly.  Bringing  down  an  extremity,  as  a 
prophylactic  measure  in  order  to  secure  a  good  handle  in  case  of  sub- 
sequent delay,  is  a  questionable  procedure.  By  this  manoeuvre  a  path 
is  opeued  for  the  descent  of  the  cord,  and  the  mechanism  of  delivery  is 
disturbed.  When  the  hips  appear  at  the  vulva,  the  attending  physi- 
cian should  be  ready  to  extract  in  case  of  emergency.  The  patient 
should,  therefore,  if  lying  upon  the  left  side,  be  brought  near  the  edge 
of  the  bed  ;  if  upon  the  back,  she  should  be  ])laced  across  the  bed  with 
the  hips  well  over  the  edge.  She  should  be  instructed  to  bear  down 
during  the  pains.  The  lateral  flexion  of  the  lumbar  portion  of  the 
trunk  should  be  sustained  by  the  hand  applied  to  the  perinteum.  The 
trank,  as  it  advances  through  the  vulva,  should  be  wrapped  in  a  warm 


•  Ot-Bois,  "Vita,  de  I'AcAd.  Boy.  de  M«dV'  vol.  Ui,  p,  450. 
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cloth  and  raised  upward.  When  the  cord  appears,  it  ehould  be  drawn 
gently  downward  in  the  direction  of  one  of  the  recesses  to  the  side  of 
the  promontory ;  in  cose  the  cord  passes  between  the  thighs  of  the 
child,  it  should  be  released  by  slipping  it  over  one  hip.  From  this 
time  on,  the  pulsations  of  the  cord  should  be  carefully  watched,  and. 
in  case  of  failing  strength,  extraction  should  be  resorted  to. 

With  one  hand  the  physician  now  supports  the  body  of  the  child, 
while  with  the  other  he  should  make  sustained  and  gnidually  increas- 
ing pressure  upon  the  fundus  uteri.  The  patient  should  be  exhort*d 
to  strain,  and  bring  into  play  all  the  auxiliary  muscles  concerned  in 
expulsion.  During  the  passage  of  the  arms,  the  lateral  flexion  of  the 
body  should  be  promoted  by  raising  the  hips  and  supporting  the  pcri- 
njeum.  After  the  engagement  of  the  head,  it  is  desirable,  if  possible, 
to  commit  to  the  hands  of  a  skilled  assistant  the  maintenance  of  the 
supra-pubic  pressure.  When  the  face  reaches  the  coccyx,  the  physi- 
cian should  raise  the  body  of  the  child  toward  the  abdomen  of  the 
mother.  By  this  manoeuvre  the  occiput  is  pushed  upward  by  the 
pubic  wall,  and  the  chin  brought  forward  to  the  vulva.  The  delivery 
of  the  head  is  then  speedily  accomplished  by  pressing  the  forehead 
forward  with  two  fingers  applied  to  the  perinasum  in  front  of  the  coc- 
cyx, or  introduced  into  the  rectum.  By  tlieu  keeping  the  head  flexed, 
lacerations  of  the  perinieum  are  best  avoided. 

When  the  occiput  is  turned  posteriorly,  the  body  should  be  raised 
if  the  chin  is  arrested  at  the  symphysis,  and  depressed  when  flexion  is 
complete. 


CHAPTER  XI. 


COSVUCT  OF  NORMAL  LABOR. 


'Prelimirniry  |)repsiration8. — Gxaminntion  of  thu  pntient. — Managpmpnt  of  thr  first  (Upt 
—  Management  of  the  second  stage. — Preservation  of  tbc  periniEum. — DcHtctt  of  iho 
shoulJora. — Tying  the  cord. — Third  or  placental  stage. — Care  of  patient  after  dellt- 
ery. — Treatment  of  perineal  lacerations. — Ansathetics  in  midwifery. 


It  is  hardly  an  exaggeration  to  state  that  the  greater  proportion  of 
the  sins  of  midwifery  practice  are  committed  in  the  management  of 
normal  labors.  It  is  equally  easy  to  fall  into  errors  of  commissinn  and 
errors  of  omission.  It  is  as  necessary  to  know  when  to  abstain  as 
when  to  interfere.  It  is  an  old  but  always  good  rule,  not  to  meddle 
with  the  i)hy8iological  performance  of  a  function  ;  but  the  rule,  when 
applied  to  obstetrics,  presupposes  a  thorough  familiarity  with  the 
physiological  processes  of  childbirth,  and  the  contingencies  to  which 
women  in  parturition  are  exposed.  There  is  no  sense  in  reposing  « 
blind,  unreasoning  confidence  in  the  powers  of  Nature.    Indeed,  legit- 
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imata  groands  for  interference  are  liable  to  arise  in  the  simplest 
labors.  The  attitude  of  the  mediciil  attendant  should  bo  one  of  watch- 
ful expectancy.  He  should  be  ready,  if  needful,  to  assuage  pain,  to 
forcstjill  dangers,  and  to  limit  the  duration  of  suffering. 

Preliminary  Preparations. — When  summoned  to  a  patient,  the  phy- 
sician should  go  armed  to  meet  the  sudden  emergencies  of  obstetrical 
ractioe.  His  armamentarium  should  include  a  silver  catheter,  an 
English  catheter  of  small  size  for  use  in  asphyxia  of  the  new-born 
child,  a  pair  of  forceps,  needles  aud  noodle-holder,  and  silk  or  wire  for 
sntures,  a  Dayidson  syringe,  a  set  of  Barnes's  dilators,  and  an  hypo- 
dermic syringe.  Ho  should  go  provided  with  chloroform,  Magendie's 
solution  of  morphia,  ergot,  the  perchloride  or  persulphate  of  iron,  and 
a  small  vial  of  sulphuric  ether.  At  the  house,  ice,  brandy,  hot  aud 
cold  water,  and  a  fountain  syringe  should  be  had  in  readiness. 

As  it  is  not  uncommon  for  women,  especially  among  the  poorer 
ilasses,  to  tost  the  experience  of  young  physicians  by  asking  details 
lative  to  the  arrangement  of  the  bed  upon  which  the  confinement  is 
take  place,  it  is  trusted  that  a  few  words  upon  the  subject  will  not 
regarded  as  entirely  sujwrtluous. 

The  bedstead  should  not  be  too  low.  If  against  the  Wall,  it  should 
moved  out,  so  as  to  allow  easy  access  from  both  sides.  The  bedding 
ihonld  consist  of  a  hair  mattress  or  of  a  straw  palliasse.  Feather-beds 
are  an  abomination.  Over  that  portion  of  the  mattress  upon  which 
the  woman  expects  to  lie,  a  rubber  cloth,  or  other  imi)ervious  materi.al, 
should  be  sjiread.  Next  to  the  water-proof,  nurses  usually  lay  a  folded 
woolen  comforter  or  blanket  to  absorb  the  fluid  discharges.  The  whole 
is  then  covered  smoothly  with  a  sheet,  and  a  second  sheet,  folded  in 
several  thicknesses,  is  laid  beneath  the  hips  of  the  patient.  All  these 
preparations  are  designed  to  limit  the  soiling  of  the  bedding  to  a  cir- 
inmscribcd  space,  and  to  facilitate  the  removal  of  the  discharges  after 
e  termination  of  the  delivery. 
Examination  of  the  Patient. — The  first  duty  which  devolves  upon 
the  physician  in  the  lying-in  chamlwr  is  to  examine  his  patient,  and  to 
inform  the  family  if  "all  is  right  " — i.  e.,  whether  the  head  presents, 
and  no  unusual  obstacle  to  delivery  exists.  It  is  a  good  plan  to  cm- 
iloy  external  palpation  in  every  case  where  no  opposition  is  made,  as, 
en  where  the  diagnosis  by  ordinary  vaginal  exploration  is  clear  and 
indisputable,  no  opportunity  should  bo  lost  to  perfect  one's  self  in 
mapping  out  the  ftetus  through  the  abdominal  and  uterine  walls. 
The  ability  not  only  to  recognize  the  presenting  part,  but  the  position 
of  tlie  entire  foptus  in  the  uterine  cavity,  is,  in  many  cases  of  diflicult 
labor,  a  posiicssion  of  priceless  value.  During  the  manipulation  of  the 
abdomen,  fetal  movements  should  be  curcfxilly  notetl.  If  absent,  aus- 
cultation should  l>e  practiced  to  ascertain  whether  the  child  is  still 
alive.     The  internal  examination  should  take  cognizance  of  the  condi- 
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tion  of  the  vulva  and  perinaeum,  the  state  of  the  rectum  and  bladder, 
the  length  of  the  vagina,  the  degree  of  dilatation  and  softening  of  tlie 
cervix,  the  amount  of  cervical  and  vaginal  secretion,  the  hardness  of 
the  child's  head,  and,  if  the  membranes  arc  not  ruptured,  the  quantity 
of  amniotic  fluid.  It  is  customary  to  begin  the  examination  daring  an 
interval  between  the  pains,  but  it  is  often  convenient  to  continue  the 
investigation  during  the  pains,  in  order  to  judge  of  their  efiBcacy  and 
character. 

Tlie  history  of  the  case  should  embrace  the  length  of  previous 
labors,  the  health  during  pregnancy,  the  number  of  times  the  woman 
has  been  pregnant,  and  whether  in  the  present  instance  she  has  ad- 
vanced to  full  time.  Inquiries  should  bo  made  as  to  when  the  labor- 
pains  commenced,  as  to  their  frequency  and  situation,  and  if  the 
membranes  have  ruptured. 

After  the  examination  of  the  patient  is  ended,  the  physician  is  ez> 
pected  to  express  an  opinion  as  to  the  probable  duration  of  the  labor. 
It  is,  however,  necessary  for  the  responses  upon  this  point  to  be 
guarded  and  Delphic.  In  general  terms,  when  the  pelvis  is  normal, 
the  head  well  flexed,  the  vagina  short,  and  the  cervix  and  p  i 

are  dilatable,  an  easy  and  rapid  labor  is  to  be  antici]nited  ;  \>  ' 

contra,  with  a  small  pelvis,  tardy  flexion,  a  long  vagina,  and  rigidity 
of  the  uterine  and  perineal  orifices,  a  tedious  period  of  waiting  is  to  be 
assumed.  Of  course,  too,  labor  is,  as  a  rule,  much  longer  in  primi- 
parae  than  in  women  who  have  previously  borne  children.  Moreover, 
with  few  exceptions,  the  result  depends  in  a  special  degree  nix)n  the 
energy  and  persistence  of  the  pains.  The  latter,  however,  represent 
always  the  uncertain  element  in  the  calculation.  If  the  pains  are 
good,  therefore,  the  reservation  should  be  made  that,  for  a  short  labor, 
they  must  continue  as  at  the  beginning ;  while,  if  weak  and  powerless, 
it  should  be  stjited  that  better  pains  will  be  needed  to  bring  the  labor 
to  a  speedy  conclusion. 

Management  of  the  FinsT  Stage  of  Labob. 

The  duties  of  the  physician  during  the  first  stage  of  labor  are,  in 
normal  cases,  extremely  simple.  Ho  sliould  from  time  to  time,  ssiy  at 
hourly  intervals,  repeat  the  examination,  with  a  view  to  inform  him- 
self of  the  progress  of  dilatation.  He  should  caution  his  patient  to 
pass  her  urine  frequently.  In  case  of  retention,  he  should  draw  the 
water  with  a  catheter.  When  the  head  is  low  down,  the  urethra  ofUm 
follows  its  convexity.  The  introduction  of  the  straight  female  cathe- 
ter may  then  be  extremely  difficult.  Many  recommend  in  euch  cases 
a  silver  male  catheter  to  which  a  suitable  curve  has  been  given.  I  use 
by  preference  the  English  flexible  catheter,  which  is  passed  esisily,  pn>- 
vided  the  end  is  guided  by  the  index-finger,  through  the  anterior  vagi- 
nal wall,  to  the  point  of  contact  between  the  head  and  the  symphy-is 
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pnbis.  A  flattening  of  the  tube  by  preesure  to  an  extent  causing 
obliteration  is  not  likch'  to  take  place  unless  the  catheter  be  small  or 
lias  become  over-pliable  from  long  use. 

If,  at  tlie  time  of  examination,  the  rectum  is  fonnd  clogged  with 
Lfa?ces,  an  enema  should  be  ordered.  A  disposition  on  the  part  of  the 
[patient  to  bear  down  during  the  first  stage  of  labor  should  be  dis> 
aaraged,  as  wasting  her  strength  without  possessing  any  counter- 
[balancing  utility.  The  patient  should  be  encouraged  "not  to  take  to 
1  bed  at  the  outset  of  labor.  In  the  upright  or  sitting  posture,  gravity 
aids  the  fixation  of  the  head  and  promotes  dilatation. 

As  the  end  of  the  first  stage  ajiproaches,  however,  the  woman 
should  undress  and  lie  down,  as  the  pains,  after  rupture,  as  a  rule, 
follow  one  another  with  rapidity,  and  make  locomotion  difficult.  To 
avoid  soiling,  the  night-dress  should  be  drawn  well  up  under  the  arms. 
Tidy  nurses  pin  a  folded  sheet  around  the  hips  of  their  patients  to 
arrest  the  soaking  of  fluids  upward. 

Rupture  of  the  membranes  is,  as  a  rule,  a  spontaneous  act  Yet 
often  enough  something  may  be  done  in  the  way  of  shortening  labor, 
by  puncturing  the  membranes  so  soon  as  cervical  dilatation  is  com- 
plete. They  have  then  fulfilled  their  physiological  mission,  and  their 
persistence  simply  retards  the  advance  of  the  child's  head.  Artificial 
rupture  is  easily  effected  by  means  of  a  straightened  hairpin,  passed 
in  the  groove  between  the  index  and  middle  fingers  of  the  examining 
hand  to  the  amniotic  jwuch.  The  puncture  should  be  made  during  a 
pain,  at  a  time  when  the  membranes  arc  tense  and  separated  from  the 
Bcalp  by  a  deep  layer  of  fluid. 
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The  management  of  the  second  stage  of  labor  calls  for  considerable 
tact  on  the  part  of  the  medical  attendant.  It  is  incumbent  upon  him 
to  make  frequent  examinations,  to  determine  the  degree  of  rapidity 
with  which  the  descent  of  the  head  takes  place.  So  long  as  the  ad- 
vance is  regular,  he  should  abstain  from  interference.  Should  the 
pains  slacken,  however,  he  should  not  allow  the  duration  of  the  second 
stage  to  exceed  the  physiological  limits.  It  is  not  easy  to  define  ex- 
actly wliat  is  implied  in  the  expression  "physiological  limits."  As  a 
rule,  a  very  rapid  second  stage  is  not  physiological,  as  it  endangers  the 
integrity  of  the  vagina  and  pcrinasum,  and  predisposes  to  post-partum 
hsemorrhage.  Still,  now  and  then  labor  is  ended  by  a  single  pain  after 
rupture  of  the  membranes,  without  detriment  to  the  mother.  Of 
course,  such  coses  are  extremely  uncommon  in  primiparre.  They  re- 
quire an  unusually  distensible  condition  of  the  soft  parts,  and  an  ex- 
traordinary degree  of  resiliency  in  the  uterus.  On  the  other  hand, 
pressure  of  the  head,  after  its  descent  into  the  pelvic  cavity,  leads,  if 
too  long  continued,  to  pathological  changes  in  the  tissues  of  the  canal 
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and  of  the  outlet.  It  is  asual,  therefore,  unless  the  head  is  small  or 
the  pelvis  roomy,  to  use  the  resources  of  art  to  terminate  labor  when 
the  head  remains  stationary  at  the  perineal  floor  after  two  hours  of 
effort.  It  is  desirable,  therefore,  when  the  pains  are  weak  and  ineffec- 
tive, to  utilize  all  the  simple  adjuvants  which  experience  has  shown  to 
possess  real  efficacy  in  increasing  the  activity  of  labor. 

Changes  of  posture  increase  the  power  of  the  pains  temporarily. 
When  heud-flexion  is  incomi)lete,  it  has  been  recommended  to  place 
the  patient  upon  the  side  toward  which  the  occiput  is  turned.  Others, 
again,  claim  that  the  descent  of  the  occiput  is  best  effected  by  plac- 
ing the  mother  upon  the  side  toward  which  the  chid's  forehead  ii 
directed.  In  point  of  fact,  either  posture  frequently  leads  to  the 
desired  result,  simply  because  the  change  from  the  doi-sal  to  tiie 
lateral  position  is  apt  to  be  followed  by  a  temporary  addition  to  the 
uterine  force.* 

In  many  women,  owing  to  defective  innervation,  or  to  insufficient 
development  of  the  muscular  structures  of  the  uterus,  it  is  of  great 
moment  that  the  expulsion  of  the  child  be  aided  by  the  Tolantary 
pressure  of  the  abdominal  walls.  To  be  sure,  in  most  cases,  the  reflex 
impulse  to  bear  down  is  imperative  ;  but  in  others,  where  the  impulse 
is  feeble  or  held  in  abcyauce  by  the  dread  of  tl»c  patient  lost  she  in- 
crease her  sufferings,  it  becomes  the  duty  of  the  physician,  in  tardy 
labors,  to  see  to  it  that  all  the  auxiliary  forces  are  brought  into  play. 
To  this  end  he  should  instruct  his  patient  to  fix  her  pelvis,  either  by 
pressing  her  feet  against  the  foot-board  of  the  bed,  or  by  drawing  up 
her  knees  and  resting  them  against  an  assistant,  who  assumes  the  posi- 
tion best  adapted  to  furnish  the  requisite  support.  Then  the  nur^e. 
or  other  suitable  person,  should  grasp  the  woman's  hands,  so  iis  to 
enable  her  to  fix  her  thorax  and  to  bring  all  thfe  expiratory  muscles 
into  full  exercise.  Often,  when  the  agony  is  intense,  the  patient 
can  be  induced  to  strain  with  her  pains,  if  her  sufferings  ure  first 
dulled  by  small  doses  of  chloroform.  \\"hen  the  head  is  on  the  ptiri- 
niEum,  the  physician  may  further  expulsion  by  rubbing  the  abdomen 
to  excite  pains,  and  by  pressing  upon  the  breech  through  the  fun- 
dus. 

During  the  second  stage  the  patient's  posture  should  be  left  in 
general  to  her  own  volition.  The  physician  should  accustom  himself 
to  conduct  labor  with  equal  facility,  no  matter  whether  the  woman 
lies  upon  her  side  or  upon  her  back.  The  left  lateral  position.  afTecteil 
by  English  accoucheurs,  is  very  convenient  at  the  time  of  debvcry, 
especially  when  there  is  occasion  to  support  the  perinasum,  ajid  wher*, 
owing  to  the  flatness  of  the  nates,  the  vulva  is  scarcely  raised  in  the 
dorsal  posture  above  the  level  of  the  bedding. 


•  Lahs,  "Die  Theorie  der  Geburts.,"  Bonn,  1877,  p.  287. 
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TnE  Peesehvatiox  of  the  Perikjecm. 

By  far  the  most  delicate  task  w-hicli  the  pliysician  has  to  fulfill 
toward  his  patient  in  the  expulsion  stage  consists  in  so  regulating  the 
exit  of  the  child's  head  as  best  to  avoid  perineal  lacerations.  It  is 
needless  to  state  that  such  lacerations,  unless  of  slight  extent,  entail 
upon  women  a  variable  degree  of  subsequent  discomfort  and  suffering. 
When  the  perinaeum  is  examined  with  care  after  labor,  a  practice  which 
should  be  invariable  with  a  conscientious  attendant,  the  frequent  oc- 
currence of  more  or  less  extensive  rupture  of  its  tissues  is  a  matter  of 
easy  confirmation.  Statistics  of  tlieir  frequency  are  of  little  value, 
much  depending  upon  individual  skill  in  management.  Olshausen  * 
reports,  as  the  result  of  the  preventive  measures  adopted  at  the  clinic 
in  Halle,  during  a  period  of  ton  years,  211  per  cent,  of  iwrineal  in- 
juries in  primip:irse  and  4-7  per  cent,  in  multipara.  These  percent- 
ages did  not  include  slight  tears  confined  to  the  fraenulnm.  He  regards 
15  per  cent,  as  not  too  high  an  estimate  for  the  absolutely  unavoidable 
lacerations,  due  to  defective  dist«nsibility  of  the  perinaeum,  and  to  the 
disproportionate  size  of  the  child's  head. 

The  aim  of  prophylactic  measures  should  be  to  develop  the  elas- 
ticity of  the  soft  parts  to  the  fullest  practicable  extent,  and  to  cause  the 
head  to  pass  through  the  distended  orifice  of  the  vulva  by  its  smallest 
diameters.  Prelimiuary  softening  of  the  perinaeum  is  best  accomplished 
by  the  continuous  but  not  too  rapid  descent  of  the  presenting  part. 
The  relaxation,  as  a  rule,  begins  earlier  and  is  more  complete  in  mxil- 
tipane  than  in  primiparas.  In  a  few  cases  the  soft  parts  will  already 
have  ceased,  by  the  end  of  the  first  stage  of  labor,  to  offer  any  effec- 
tive barrier  to  delivery.  The  distensibility  of  the  soft  parts  may  be 
fairly  inferred  from  the  presence  of  a  copious  discharge  of  gluirj'  mucus. 

When  rupture  takes  place,  the  vaginal  mucous  membrauo  is  the 
first  structure  to  give  way.  In  the  ordinary  form,  the  perineal  body 
tears  from  the  commissure  backward  to  the  rectum.  In  rare  cases,  a 
central  perforation  may  result,  and  the  child  be  expelled  through  a 
rent  situated  between  the  vulva  and  the  anus. 

When  the  head  begins  to  make  the  perineeum  bulge,  the  physician 
should  be  on  the  alert,  and  inform  himself  during  each  contraction  of 
the  strain  to  which  the  parts  arc  subjected.  At  first  it  is  only  neces- 
sary to  rest  the  hand  lightly  upon  tho  perinaeum.  Direct  pressure  is 
to  be  avoided,  except  when  the  perinaeum  is  stretched  to  a  membranous 
thinness,  and  the  danger  of  central  perforation  threatens.  As  the  head 
begins  to  distend  the  vulva,  the  tension  at  the  frienulum  should  bo 
carefully  ganged  by  a  finger  introduced  between  the  labia.  Measures 
to  avert  rupture  may  \ye  classified  under  three  headings,  viz. : 

*  Olsbacse:!,  "  Vehci  DammrerlctzaDg  uad  O&mmscliutz,"  Volkni*im't "  Samml.  kiln. 
Vortt.,"  No.  *1,  p.  860. 
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1.  Tliose  designed  to  check  the  exit  of  the  Lead  before  the  fullest 
expansion  has  been  secured,  and  to  prevent  expulsion  during  the  acme 
of  a  poiu,  when  the  borders  of  the  orifice  are  most  rigid. 

2.  Measures  which  impart  an  upward  movement  to  the  head,  with 
a  view  of  making  all  unoccupied  s}race  beneath  the  arch  of  the  pabes 
available. 

3.  Measures  which  favor  expulsion  during  the  interval  between  the 
pains,  or  at  least  after  the  acme  has  subsided. 

In  ordinary  cases  Ilohrs  method,  recommended  by  Olshausen,* 
rendered  me  excellent  service.  It  consists  in  aj)plying  the  support, 
not  to  the  perinteum,  but  to  the  presenting  port.  To  this  end  the 
thumb  should  be  applied  anteriorly  to  the  occiput,  and  the  index  and 
middle  fingers  posteriorly  upon  that  portion  of  the  head  which  lie 
nearest  to  the  commissure.  The  unconstrained  position  of  the  hand* 
enables  the  operator  to  exercise  effective  pressure  in  the  direction  of 
the  vagina,  while  the  posterior  fingers  favor  the  rotation  of  the  - 
under  the  pubic  arch.  The  patient  should  at  the  same  time  be  di 
not  to  hold  her  breath  during  the  pains,  except  when  they  are  weak 
and  powerless.  Where  the  impulse  to  bear  down  is  irresistible,  chlo- 
roform should  be  given  to  annul  the  excessive  reflex  irritability. 
Under  the  most  skillful  management,  laceration  is  liable  to  occur, 
unless  the  physician  is  able  to  control  the  action  of  the  auxiliary  ex- 
pulsive forces. 

So  soon  03  the  bl-pnrietal  diameter  passes  the  tense  border  of  the 
vulva,  the  perina?um  retracts  ra])idly  over  tlie  face,  and  the  expulsion 
of  the  he^id  is  completed.  It  ia  during  this  period  that  laceration  is 
most  apt  to  occur.  This  danger  is,  however,  greatly  lessened  if  the 
head  is  made  to  issue  through  the  orifice  after  the  pain  has  subsided, 
and  when  the  soft  parts  are  in  a  relaxed  and  dilatable  condition.  To 
accomplish  this,  in  many  instances  where  the  resistance  to  be  over- 
come is  slight,  it  is  sufficient  for  the  woman  to  hold  her  breath  daring 
an  interval  between  the  jiains,  and  voluntarily  call  into  play  all  the 
muscles  of  expiration.  In  the  larger  proportion  of  cases,  however, 
these  efforts  are  futile,  because  of  the  comparatively  feeble  motor-force 
brought  into  action. 

An  excellent  method  of  manual  delivery  we  owe  to  Ritgen.f  which 
consists  in  lifting  the  head  upward  and  forward  through  the  vulvi, 
between  the  pains,  by  pressure  made  with  the  tips  of  the  fingers 
upon  the  perinaeum  behind  the  anus,  close  to  the  extremity  of  the 
coccyx.  Of  course,  the  method  is  only  available  after  the  head  ha»^ 
descended  sufficiently  for  the  pressure  to  be  exerted  upon  the  frontal 
region. 

*  OlbbATOEK,  lot.  cit.,  p.  366. 

f  OLSHACsrw,  "  Ueber  DommrerletiuDg  und  DammBchutz,"  VoUunann'i "  Sunmhili^'* 
No.  41,  p.  309. 
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BectAl  expression  has  lately  found  warm  advocates  in  Okbaosen* 
and  Ahlfeld.f  The  manreuvro  consists  in  passing  two  fingers  into  the 
rectum  toward  the  close  of  the  second  stage  of  labor,  and  hooking 
them  into  the  mouth  or  under  the  chin  of  the  child  through  the  thin 
recto-vaginal  septum.  By  jiressiug  the  face  forward  and  upward,  the 
normal  rotation  of  the  head  beneath  the  pubic  arch  can  be  effected, 
and  delivery  can  be  accomplished  between  the  pains  at  the  will  of  the 
operator. 

When  rupture  is  felt  to  be  imminent,  mock-modesty  should  be  dis- 
carded, and  the  parts  imperiled  should  be  unhesitatingly  exposed  to 
>'iew.  If,  owing  to  its  excessive  elasticity,  the  occiput,  in  place  of 
being  directed  forward  to  the  vulva  by  the  perinaaum,  distends  the 
latter  so  that  central  perforation  threatens,  the  hand  should  be  applied 
in  such  a  way  as  to  give  direct  support  to  the  stretched  tissues  and  to 
guide  the  bead  upward  to  the  outlet.  li,  on  the  other  hand,  the 
danger  arises  from  detective  elasticity,  the  jihysician,  standing  to  the 
right  of  the  patient,  with  his  face  toward  the  foot  of  the  bed,  should 
pass  the  left  hand  between  her  thighs  and  press  the  head  upward  and 
inward,  during  each  pain,  with  the  thumb  and  two  fingers,  as  previ- 
ously described.  At  the  same  time,  the  movement  of  extension,  should 
it  threaten  danger  to  the  parts,  should  be  hindered  by  pressing  back- 
ward upon  the  frontal  region,  through  the  perinaum,  with  the  disen- 
gaged hand. 

Dr.  Goodell  J  recommends  hooking  two  fingers  into  the  anus,  and 
drawing  the  perinaenm  forward  during  a  pain,  to  remove  the  strain 
from  the  thinned  border  of  the  Tulva,  and  to  promote  the  elasticity  of 
the  tissues. 

Fasbender  *  places  the  i)atient  upon  the  left  side  ;  then,  standing 
behind  her,  he  seizes  the  hca<l  between  the  index  and  middle  fingers  of 
the  right  hand,  applied  to  the  occiput,  and  the  thumb  thrust  as  far 
into  the  rectum  as  possible.  By  this  manoeuvre  the  head  is  held  under 
complete  control,  the  roctfll  wall  hardly  affecting  the  grip  in  any  ap- 
preciable manner.  During  a  pain  the  progression  and  extension  of 
the  head  are  readily  prevented.  During  the  interval  between  the 
pains,  by  pressure  with  the  thumb  through  the  rectum  and  the  poste- 
rior portion  of  the  perinteum,  the  head  can  be  pressed  forward  and  out- 
ward at  the  will  of  the  operator. 

Between  pains,  1  have  been  in  the  habit,  in  cases  of  rigidity,  of 
alternately  drawing  the  chin  downward  through  the  rectum  until  the 
head  distends  the  perinteum,  and  then  allowing  it  to  recede.     It  is  as- 

*  8m  ABLncLO,  "  Dm  Dammscbuu  Verfahren  uach  Ritgeo,"  "  Arch.  f.  G jiu«k.,"  x\, 
p.  S79. 

t  Lof.  eit. 

I  Goooctx,  "  Am.  Jour,  of  the  Mod.  Sci.,"  January,  1871. 

*  FaaSKioica,  "  Zt«chr.  f.  Gebarlsb.  und  Gynaclc,"  Bd.  ii,  B.  1,  p.  Sg. 
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tonisbing  how  often  apparently  the  most  obstinate  resistance  can  be 
overcome  by  the  simple  repetition  of  this  to-nnd-fro  movement,  the 
parts  rapidly  becoming  soft  and  distensible.  Of  course,  it  should  be 
discontinued  the  moment  contraction  begins,  and  care  should  be  taken 
to  effect  delivery  after  uterine  action  has  subsided. 

With  judicious  management  the  number  of  unavoidable  lacerations 
can  be  restricted  to  a  small  proportion  of  cases.  Still  there  are  indi- 
vidual peculiarities  which  will  now  and  then  render  abortive  the  best 
prophylactic  measures.  In  this  category  I  have  already  alluded  to  a 
primitive  luck  of  development  of  the  maternal  parts,  to  unusual  si«e 
of  the  child's  head,  and  to  the  excessive  rigidity  of  the  perinaeum  in 
primiparae,  esjiccially  after  the  thirtieth  year.  In  addition,  should  be 
mentioned  cases  where  the  pubic  arch  is  diminished  by  the  approxi- 
mation of  the  pubic  rami,  or  where  the  tissues  have  been  renden-d 
friable  from  chronic  oedema,  from  a  varicose  condition  of  the  veins, 
from  condylomata,  from  syphilitic  sores,  or  from  inflammatory  infil- 
tration consequent  upon  undue  prolongation  of  the  second  stage  of 
labor.  Lacerations  are  more  frequent  in  occipito-posterior  positions, 
and  in  the  delivery  of  the  after-coming  head,  where  hasty  extraction 
is  demanded  in  the  interest  of  the  child. 

"WTien,  in  the  judgment  of  the  physician,  rupture  of  the  perinrenm 
seems  inevitable,  he  is  justified  in  making  lateral  incisions  through  the 
vulva  to  relieve  the  strain  upon  the  recto-vaginal  septum.    To  this 
operation  the  term  episiotomy  is  applied.     By  it  not  only  is  the  danger  j 
of  deep  laceration  through  the  sphincter  ani  prevented,  but,  owing  to' 
their  eligible  position,  tlie  wounds  themselves  are  capable  of  closing  spon- 
taneously ;  whereas,  when  laceration  follows  the  raphe,  the  retraction  of 
the  transversi  perina?i  muscles  causes  a  gaping  to  take  place  which  inter- 
feres with  immediate  union.     As,  however,  every  wounded  surface  is  a 
source  of  danger  in  cliildbed,  episiotomy  should  never  be  performed 
80  long  as  hope  exists  of  otherwise  preserving  the  pcrinaeum.     It  is 
essentially  the  ojieration  of  young  practitioners,  the  occasions  for  its 
employment  diminishing  in  frequency  with   increiising  experience. 
The  chief  resistance  encountered  by  the  head  is  not  at  the  thin  border 
of  the  vulva,  but  is  furnished  by  a  narrow  ring  situated  half  an  inch 
above,  and  composed  of  the  constrictor  cunni,  the  transversi  jwrina'i, 
and  sometimes  of  the  levator  ani  muscles.     Incisions  should  be  madei 
during  a  pain,  wlien  the  ring  becomes  tense  and  rigid,  and  is  easily 
recognized  with  the  finger.     As  it  is  not  desirable  that  the  head  should 
be  driven  suddenly  through  the  yulva  during  the  act  of  operating,  tii«, 
time  selected  for  performing  episiotomy  should  be  at  the  commence*' 
ment  or  close  of  a  contraction.     The  division  of  the  rigid  fibers  may 
be  accomplished  by  means  of  a  blunt-pointed  bistoury,  or  a  pair  of 
angular  scissors.     So  far  as  practicable,  the  incisions  should  be  con- 
fined to  the  vagina,  and  should  not  exceed  three  quarters  of  an  inch 
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in  length.  In  cases  where  the  head  is  on  the  eye  of  cxpnlsion,  the 
bistoury  may  be  introduced  flat  between  it  and  the  vagina,  half  an  inch 
anterior  to  the  commissure,  and  the  section  made  from  within  outward. 
Care,  however,  should  be  taken  at  the  same  time  to  avoid  severing  the 
estcmal  skin,  by  drawing  it  as  far  back  as  possible.*  In  central  per- 
foration it  is  best  to  divide  the  baud  left  attached  to  the  vulva,  as  its 
preservation  is  of  no  advantage. 

The  Delivery  of  the  Shoulders. — After  tlic  expulsion  of  the  head, 
mucus  should  be  wiped  from  the  mouth  and  nose,  and  cleared  from 
the  throat  with  the  finger  should  laryngeal  rdles  indicate  an  embar- 
rassment of  the  respiration.  If  the  cord  is  found  coiled  around  the 
neck,  it  should  be  loosened  by  drawing  upon  the  placental  end  until 
the  shoulders  can  pass  readily  through  the  loop.  Should  this  be  found 
impossible,  cither  because  the  cord  is  unusually  short,  or  because  it  is 
wound  several  times  around  the  body,  a  ligature  should  be  applied, 
the  cord  should  be  cut  between  the  ligature  and  the  placenta,  and  de. 
livery  should  be  hastened  by  manual  efforts,  f 

In  the  majority  of  cases  the  shoulders  are  expelled  spontaneously. 
Still,  it  is  a  good  plan  to  expedite  the  descent  by  pressure  made  with 
the  left  hand  at  the  fundus  of  the  uterus.  Care  must  be  taken  lest 
the  lower  shoulder  convert  a  slight  tear  in  the  perina?um  into  an  ex- 
tensive laceration.  The  right  hand  should  therefore  be  applied  to  the 
perinffium  in  such  a  way  as  to  lift  the  shoulder  upward,  and  at  the  some 
time  furnish  a  bridge  over  which  it  can  glide  in  ita  movement  forward. 
Sometimes  after  the  passage  of  the  head  a  deep  vaginal  laceration  co- 
exists with  an  intact  condition  of  the  external  parts.  The  shoulder 
then  tears  through  the  skin,  and  a  complete  rupture  ensues.  Olsliau- 
Ecn  recommends,  in  cases  where  rupture  is  imminent,  to  turn  the  shoul- 
ders so  that  they  clear  the  vulva  in  an  oblique  or  transverse  diameter. 

If,  after  birth  of  the  head,  the  child  docs  not  breathe,  and  asphyxia 
threatens,  the  f)hysician  should  rub  the  uterus  Yfith  the  hand  through 
the  abdominal  wall,  to  c.xcitc  a  pain,  during  which  he  should  urge  the 
patient  to  press  down,  and  thus  aid  expulsion.  The  most  common 
hindrance  to  delivery  consists  in  an  arrest  of  the  upper  shoulder  be- 
neath the  pubes.  Usually  its  relea.se  is  re.idily  effected  by  seizing  the 
sides  of  the  head  with  the  two  hands  and  drawing  directly  downward. 
It  is  rarely  necessary  to  raise  the  head  subsequently,  or  to  hook  the 
finger  into  the  armpit  to  extract  the  posterior  shoulder. 

Tying  the  Cord. — Wlien  the  cord  is  torn  across,  as  sometimes  hap- 
pens in  street-births,  no  hspmorrhage  takes  place  from  the  lacerated 
veaaels.     Of  course,  this  occurrence   deprives  the  physician  of  the 

•  OLSRiFSEif,  he.  eil„  pp.  872,  873. 

f  TiBXiER  recommends  diriding  the  cord,  and  then  compressing  the  proximal  end  be- 
twecD  the  thumb  and  the  index-finger.  The  proximal  end  ii  distinguished  bj  the  spout- 
ing oi  the  two  umbilical  arteries. 
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power  of  choosing  the  point  at  which  the  division  shall  be  made.  A» 
it  is  desirable,  for  the  sake  of  convenience,  to  sever  the  cord  about  two 
inches  from  the  navel,  it  is  the  custom  in  all  civilized  countries  to  cut  it 
with  scissors,  and  to  prevent  haemorrhage  by  the  application  of  aligature. 
Almost  any  material  may  bo  employed  for  the  latter  purpose,  thongli 
nothing  is  so  handy  as  the  narrow  flat  bobbin  which  most  nurses  keep  in 
readiness.  Dr.  Craig,  of  Jersey  City,  recommends  the  use  of  an  elastic 
ligature  as  a  security  against  haemorrhage.  The  ligature  should  be  ap- 
plied tightly,  and  the  cut  surface  should  subsequently  be  examined  once 
or  twice  by  the  physician  before  leaving,  to  make  sure  that  the  arteries  are 
sufficiently  compressed  to  prevent  oozing  from  taking  place.  The  cord 
should  be  held  in  the  hollow  of  the  hand  at  the  time  of  its  divi^ioD,  to 
avoid  the  possibility  of  including  accidentally  any  portion  of  the  child 
between  the  blades  of  the  scissors.  Commonly  two  ligatures  are  ap- 
plied, and  the  cord  is  severed  between  them,  though  the  f|ucation  of  one 
or  two  ligatures  is,  except  in  twin  pregnancies,  of  trifling  importaaoe. 
In  practice  it  is  very  desirable  that  the  physician  should  nndervtand 
the  physiological  difference  between  the  effects  of  the  early  and  those 
of  the  late  application  of  the  ligature.  The  custom,  as  regards  thi« 
poiut,  has  been  by  no  means  uniform.  The  ancients  deferred  the  liga- 
ture until  after  the  expulsion  of  the  placenUu  Mauriceau,  Clemen 
and  Devcuter  followed  the  same  plan,  but  employed  artiticial  eipe»' 
dients  to  complete  the  third  stage  of  labor  rapidly.*  Tho  commou 
practice  at  the  present  day  is  to  tie  the  cord  immediately  after  the 
birth  of  the  child.  Still,  there  have  not  been  wanting  in  recent 
times  warning  voices  against  precipitate  action.  Niigele  advised  wait- 
ing until  the  pulsation  of  the  cord  had  ceased  ;  Braun  f  first  describes 
the  changes  from  the  fetal  to  the  post-natal  circulation,  and  then  says : 
"  This  stupendous  process  should  be  taken  into  consideration  in  the 
treatment  of  every  caso  of  labor,  and  because  of  it  the  conl  sliould 
never  be  severed  or  tied  so  long  as  pronounced  pulsations  can  be  felt 
near  the  navel."    Stoltz  J  noticed  that,  "  after  the  child  haa  respired 


•  BtiBiM,  "  A  quel  moment  dolt-on  opdrer  In  tipiture  du  cordon  oinbilical  ♦  "  "  FublV, 
cations  du  '  ProgrJs  M^dicul,' "  1876.  f  Brain,  "  Lchrbucli  der  fJvburuliiilfe,"  p.  I 

X  Stolti,  Brt. "  Accouchement  naturcl,"  "  NouTcau  Dictionnaire,"  p.  283.  S<o,  too,Wlii 
wrote,  in  1 773  :  "  The  common  method  of  tying  and  cutting  the  narel-«triag  tlie  in^fauil 
child  is  bom  is  likewise  one  of  those  crrora  in  practice  that  has  nothing  to  plead  In 
favor  hut  custom.  Can  it  be  supposed  that  this  important  event,  this  creot  change  which' 
takes  place  in  the  lungs,  the  henrt,  and  tho  liver,  from  the  stale  of  a  fietus  kept  alive  by 
the  umbilical  cord  to  that  state  when  life  can  not  be  carric<l  on  without  respiration, 
whereby  the  lungs  must  be  fully  expanded  with  air,  and  the  whole  mass  of  blood,  inatrad 
of  one  fourth  part,  be  circulated  through  them,  the  ductus  venosus,  foramen  ovale,  docios 
arteriosus,  and  the  umbilical  arteries  and  veins  must  all  be  closed,  and  the  mode  of  circa- 
lation  in  the  principal  vessels  entirely  altered — is  it  possible  that  this  wonderful  altera- 
tion in  the  human  machine  should  be  properly  brou}:ht  about  in  one  instant  of  time,  and 
at  the  will  of  a  bystander  1  Let  us  but  leave  the  aflair  to  Nature,  and  watch  her  epcm* 
tiont,  and  it  will  soon  appear  that  she  stands  not  in  need  of  our  feeble  asatat«iiM^lMll 
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well,  division  of  the  cord  is  followed  by  an  insignificant  loss  of  blood, 
while,  after  immediate  section,  blood  escajHjs  in  abundance."  Winkler,* 
from  anatomical  observation  alone,  recommended  not  to  tie  the  cord  un- 
til the  expulsion  of  the  placenta,  or  at  least  until  the  cord  had  become 
pale  and  had  ceased  to  pulsate,  giving  as  his  reason  that  by  delay  a 
certain  quantity  of  blood  would  pass  from  the  placenta  to  the  child, 
and  that  every  plos  is  a  gain  to  the  child,  which  would  increase  its 
powers  of  resistance.  He  finally  expressed  it  as  almost  his  belief  that 
the  practice  recommended  would  tend  to  diminish  the  familiar  loss  of 
weight  in  the  new-bom  during  the  first  days  of  existence. 

In  1875  Budin,  at  that  time  interne  at  the  MatemitS  of  Paris, 
undertook  the  following  experiments  at  the  suggestion  of  Professor 
Tarnier  :  In  one  series,  the  cord  was  tied  immediately  after  the  birth 
of  the  child,  and  the  blood  which  escaped  from  the  placental  extremi- 
ty was  measured  ;  in  the  other,  the  quantity  of  blood  was  determined 
in  cases  wiiere  the  cord  was  not  tied  until  several  minutes  after  de- 
livery. By  a  comparison  of  the  results  thus  obtained,  he  found  that 
the  average  amount  of  placental  blood  was  three  ounces  greater  in  the 
first  than  in  tlie  second  series  of  experiments.!  Welcker  estimated 
the  entirc  quantity  of  the  blood  in  the  infant  at  one  nineteenth  the 
weight  of  the  body,  which  would  amount,  in  a  child  of  seven  pounds, 
to  six  ounces.  To  tie  the  cord  immediately  after  birth  would  there- 
fore Ite  equivalent  to  robbing  the  child  of  three  ounces  of  blood  which 
would  otherwise  pass  into  its  circulation.  This  startling  result  has  in 
the  main  been  abundantly  confirmed  by  subsequent  observers.  Two 
years  later  (1877),  Schucking.  extending  Budin's  experiments  by 
weighing  the  child  at  birth,  and  then  observing  the  changes  that  took 
lace  up  to  the  time  of  the  cessation  of  the  placental  circulation,  found 
that  the  child  gained  from  one  to  three  ounces  in  weight  by  delay.  It 
is  certain  that  these  amounts  do  not  represent  the  entire  increase,  as  a 
portion  necessarily  escapes  observation  in  the  interval  that  must  elapse 
before  the  weight  can  be  ascertained. 

There  is  a  differcneo  of  opinion  as  to  the  mechanism  by  which  the 
transfer  of  the  blood  from  the  placenta  to  the  child  takes  place.  Ac- 
cording to  Budin,  the  principal  factor  in  the  accomplishment  of  the 
result  is  thoracic  aspiration.  With  the  first  breath,  the  afflux  of  blood 
to  the  lungs  develops  a  "  negative  pressure  "  in  the  vessels  of  the  larger 
circulation,  so  that  a  suction  force  is  exerted  upon  the  placental  blood, 
which  continues  until  the  equilibrium  is  restored.  To  tie  the  cord 
prematurely,  therefore,  is  to  cut  oflf  from  the  child  a  supply  of  blood 

do  the  work  herself  at  a  proper  time  and  in  ■  better  manner.  In  a  tew  minutes  the  tangs 
will  be  graduallv  expanded,  and  the  great  alteraliona  in  the  heart  and  blood-TesscIs  will  take 
pUoe.  As  soon  ao  this  is  perfectly  done,  the  c-ircniation  in  the  narel^otring  will  cea5«  of 
itself,  and  then  if  it  be  cut  no  hieniorrhagc  will  ensue  from  cither  end.  .  .  ."  "  A  Treatise 
an  the  Mana^^ment  of  Pregnant  and  Lring-in  Women,"  br  Charles  While.  London,  lfi78, 
p.  107.  •  WisKLEB,  '•  Arch.  f.  lijTjack.,"  toU  iv,  p.  SS6  (1872).  f  Bcow,  he.  cU. 
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for  which  the  establishment  of  the  pulmonary  circulation  bad  created 
a  physiological  need. 

Schuckiug,*  on  the  contrary,  maintains  that,  after  the  first  inspira- 
tion, thoracic  expansion  ceases  to  operate  as  an  active  force,  and  that 
the  main  agent  which  drives  the  blood  from  the  placenta  through  tlio 
umbilical  vein  is  tiie  compression  exerted  by  the  retraction,  and.  ut 
intervals,  by  the  contractions  of  the  uterus.     . 

The  difference  in  the  theoretical  standpoint  of  these  two  obserrertJ 
is  of  practical  importance,  for,  if  the  movement  of  blood  to  the  child' 
results  from  thoracic  aspiration,  the  quantity  which  enters  its  circula- 
tion will  not  exceed  its  requirements  ;  while,  if  the  movement  is  due 
to  uterine  compression,  the  question  arises  as  to  whether  the  forcible 
transfusion  thus  accomplished  is  compatible  with   the  child's  safetjj 
and  welfare.     The  ultimate  decision  will  depend  partly  upon  experi- 
mental and  partly  upon  clinical  observations.     Provisionally,  the  case 
stands  as  follows  :  The  manometric  observations  of  Ribemont  f  show  . 
that  the  pressure  in  the  umbilical  arteries  is  uniformly  greater  tlian  that' 
in  the  ambilical  vein  ;  during  a  series  of  deep  inspirations  and  expi- 
rations, the  blood  in  the  umbilical  vein  is  subject  to  marked  oscilla- 
tions :  after  the  pulsations  of  the  cord  have  ceased,  the  uterine  con- 
tractions alone  are  insufficient  to  projwl  tlie  placentjil  blood  througbi 
the   umbilical  vein  to  the  infant.     Again,  Budin  (discussion  upoa 
Ribemout's  paper),  in  a  brcccli -delivery,  compressed  the  cord  at  the 
vulva  as  far  as  possible  from  the  navel ;  at  birth,  the  vein  wsw  di 
tended   with   blood,  but  with  the  first   inspiration  it  was   instantly' 
emptied.     Thoracic  aspiration  does,  therefore,  exist  as  an  operative 
force.     On  the  other  hand,  Schucking  found  that  when  the  placenta 
was  rapidly  expelled  by  Crcde's  method,  so  as  to  remove  it  from  the 
influence  of  uterine  retraction,  the  jiressure  in  the  vein  was  slightly 
lessened,  and  the  total  amount  of  blood  transferred  to  the  infant  was 
greatly  restricted. 

According  to  the  clinical  observations  of  Budin,  Ribt'mont,  and 
Schucking,  infants  which  have  had  the  benefit  of  late  ligation  of  the 
cord  are  red,  vigorous,  and  active,  whereas  those  in  which  the  coni 
is  tied  early  are  apt  to  be  pale  and  apathetic.  Hofmeier,J  Ribomonf, 
Budin,  and  Zweifel  *  have  shown  that  the  loss  of  weight  which  nccurs 
in  the  first  few  days  following  confinement  is  less  in  amount  and  of 
shorter  duration  when  the  cord  is  not  tied  until  after  the  pulsations 
have  ceased. 

There  appear  to  be  no  harmful  results  to  the  child,  growing  out  of 

•  ScHCcKiNd,  "  7,aT  Pbyniologic  der  Kachgeburtsperiode,"  "  Bcrl.  klin.  Woch.,"  Xo«.  ^ 
1  »nJ2,  1877. 

f  Itio^uoirr,  "  neclicrchos  aur  la  tension  du  sang  dans  lea  raisseaat  du  fiMoa  tt  4a 
nouTc«ii-n6,"  "Arch,  dc  Tocol."  October,  1879. 

X  "  Dor  Zeilpunkt  der  Abnabclunp,"  etc., " Ztsehr.  t.  Geburtsb.  u.  Gynaek.,"  It,  I, p^  IR 

•  ZwEircL,  "  Ccutralbl.  £.  Gyoack.,"  So.  1. 
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the  practice  of  kto  ligation.  Porak,  indeed,  reports  two  cases  of  dark 
Tomiting,  two  of  melaena,  and  two  with  Banguinoous  discharges  from 
the  vagina,  which  he  is  convinced  were  the  result  of  the  pi-nctice  ;  but 
the  extensive  trial  to  which  it  has  since  been  sabjected  in  the  princi|i;J 
lying-in  institutions  of  tho  Continent  have  suflSciently  demonstrated 
that  it  is  exempt  from  danger. 

In  late  ligation,  the  amount  of  blood  retained  in  the  placenta  and 
the  increase  in  the  weight  of  the  child  differ  materially  in  dilleront 
cases,*  a  difference  which  seems  to  indicate  that,  so  long  us  the  placen- 
tal circulation  is  left  undisturbed,  the  amount  of  blood  passing  to  the 
child  will  be  measured  by  its  needs.  In  a  case  of  lUiug's.f  on  the 
other  hand,  aft«r  the  i>lacenta  had  been  expressed  from  the  uterus,  its 
contents  and  that  of  tho  cord  were  forcibly  squeezed  into  the  circula- 
tion of  the  child,  and  death  followed  from  over-distention  of  tho  heart. 
Pornk  and  Georg  Violet  J  claim  that  there  is  a  special  predisposition 
to  icterus  in  children  when  the  cord  is  tied  after  the  placental  circula- 
tion has  ceased.  Violet  attributes  the  discoloration,  not  to  bile-pig- 
ment, but  to  a  rapid  disintegration  of  the  excess  of  blood-corpuscles. 
Helot,  he  says,  found,  on  the  first  day  after  the  birth,  a  difference  of 
nine  hundred  thousand  corpuscles  to  the  cubic  millimetre  between 
cases  of  late  and  those  of  early  ligation,  while  on  the  ninth  day  tlie 
difference  fell  to  three  hundred  thousand.  Others  have  failed  to 
notice  any  characteristic  icteric  discoloration  peculiar  to  late  ligation. 
Neither  Porak  nor  Violet  attaches  any  pathological  significance  to  the 
symptom. 

The  outcome  of  tho  foregoing  observations  may  fairly  be  stated  as 
follows : 

1.  The  cord  should  not  be  tied  until  the  child  has  breathed  vigor- 
ously a  few  times.  Wlien  there  is  no  occasion  for  haste  arising  out  of 
the  condition  of  the  mother,  it  is  safer  to  wait  until  tho  pulsations  of 
the  cord  have  ceased  altogether. 

2.  Late  ligation  is  nnt  dangerous  to  the  child.  From  the  excess  of 
blood  contained  in  the  fetal  portion  of  the  placenta,  ti>e  child  receives 
into  its  system  only  the  amount  requisite  to  supjjly  the  needs  created 
by  the  opening  up  of  the  pulmonary  circulation. 

3.  Until  further  observations  have  been  made,  the  practice  of  em- 
ploying uterine  expression  previous  to  tying  the  cord  is  questionable. 

4.  In  children  boni  pale  and  anaemic,  suffering  at  birth  from  syn- 
ooi>e,  late  ligation  furnishes  an  invaluable  means  of  restoring  the  equi- 
librium of  the  fetal  circulation. 

•  See  WtKKKn,  "  Tcbor  den  Einfliisi  dcr  Abnabelungszcit  nuf  den  Blutgehalt  dcr 
PI«oent»,"  "  Arch.  I.  G>naok.,"  xiv,  1,  p.  84  ;  also,  MsrsB,  "  Cuntralbl.  f.  G/nBck.," 
1878,  Ko.  in. 

f  "  Inins.  DIsB.,"  Kid,  18*7. 

J  GKnno  Vioi.rr,  "  Ucbor  di<<  Gelbsucht  der  JTeugeborencn  und  die  Zcit  der  Abnsb« 
long,"  VMcaow'a  "  Archir,"  Ixii,  2,  p.  898. 
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SLlnaqemext  of  the  Thied  or  PLACEjrTAL  Stage  op  Labor. 

The  duties  of  tlie  physician  in  the  third  stage  are  to  guard  against 
hflpmorrhage,  to  promote  uterine  contractions,  and  to  further  the  ex- 
pulsion of  the  placenta.  These  objects  are  best  fulfilled  by  manipulii-j 
tioas  through  the  abdominal  walls.  Tractions  upon  the  cord  should] 
not  be  resorted  to  before  the  placenta  begins  its  descent  into  the 
vagina.  Tlie  method,  at  present  in  vogue,  of  expressing  the  placenta 
by  seizing  the  uterus  tlirongh  the  abdominal  coverings,  is  afisociated 
iudissolubly  with  the  name  of  Credo,  for,  though  the  value  of  friction, 
of  kneading  and  compression,  was  appreciated,  as  their  writings  show, 
by  Mauriceau,  Robert  Wallace  Johnson,  Joseph  Clarke,  Bnsch,  Mayer, 
and  others,*  it  remained  for  Crede  to  elevate  placental  expression  to 
the  rank  of  a  recognized  procedure  of  obstetric  practice. 

Crcdd's  method  consists  essentially  in  applying  at  first  liglit  and 
afterward  stronger  friction  to  the  fundus  of  the  uterus  until  an  ener- 
getic contraction  is  obtained ;  at 
its  height  tlie  uterus  is  grasped 
so  that  the  fundus  rests  in  tbc 
]ialm  of  the  hand,  oompresaedi 
between  the  thumb  and  fingers. 
The  exercise  of  circular  com- 
pression forces  tlie  placenta  from 
the  uterus,  or  in  case  of  failure 
the  process  may  be  rejieatcd  un- 
til the  object  is  accomplished. 
In  practiced  hands  the  expres- 
sion of  the  placenta  is  usually 
efifectcd  during  the  third  or 
fourth  pain,  in  about  five  min- 
utes after  the  birth  of  the  child. 
An  inexperienced  operator  may 
not  succeed  before  the  fifth, 
sixth,  seventh,  or  even  a  atitt 
later  pain,  in  accomplishing  his  object.  Cred6  lays  great  stress  npon 
the  avoidance  of  violence  in  the  practice  of  his  nietliod.  It  is  true 
that  the  expulsion  of  the  placenta  will,  as  a  rule,  occur  spontaneous- 
ly. The  unaided  uterus  is,  however,  liable  to  relax,  and  become  the 
source  of  hcemorrhage ;  or,  where  the  delivery  does  not  take  plac« 
siKK'dily,  it  may,  on  the  other  hand,  close  down,  so  as  to  imprison  the 
placenta  within  its  cavity.  The  great  merit  of  Crede's  method  is, 
that  by  maintaining  retraction  it  prevents  hiemorrhage,  and  by  pn^ 
moting  speedy  expulsion  it  guards  against  the  dangers  of  retention. 

*  For  historical  references,  vide  RioL,  "  D^lirranco  par  expression,"  Q.  Kassox,  1S80; 
McKDi,  "  Obstetric  Pulptttion,"  p.  103. 
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Fio.  13<1. — Showing  the  effect  of 
prematurv  traciions  upon  the 
wrU,    (Soliultzo.) 


When  Bptematically  practiced,  the  bug- 
[bear  known  bs  adherent  placenta  is  the 

rarest  of  accidents.     The  practice  is  not 

difficult,  and  is  devoid  of  danger.     To  bo 

successful,  however,  expression  should  bo 

practiced  ouly  during  tiie  acme  of  a  con- 
traction, and  the  propulsive  force  should 

be  directed  from  the  fundus  downward  in 

the  axis  of  the  uterus.    Spicgelborg  *  lays 

great  stress  on  exercising  compression  of 

the  nterus  from  the  moment  tiie  head 

emerges  from  the  vulva,  aud  not  waiting 

until  the  delivery  of  the  child  is  ended. 

By  so   doing,   general   conti-actions    are 

maintained,  and  the  detachment  of  the 

placenta  promoted,  f 

The  evidence  of  the  ex]>ulsion  of  the 

placenta  is  furnished  to  the  operator  by 

his   feeling    the   anterior   and   posterior 

ntcrine  walls  in  contact  with  one  another. 

By  then  pressing  the  uterus  downward  in  the  axis  of  the  brim,  it  is 

often  possible  to  drive  the  placenta  into  the 
vagina  and  through  the  vulva.  There  is  no 
objection,  however,  at  this  stage,  to  expe- 
diting delivery  by  drawing  upon  the  cord 
downward  and  backward,  while  at  the  same 
time  the  uterine  pressure  is  maintained. 
The  extraction  of  the  placenta  should  take 
place  slowly,  to  avoid  tearing  the  membranes. 
As  the  placenta  passes  the  vulva,  it  should 
be  made  to  revolve  so  as  to  twist  the  mem- 
branes into  a  cord,  which  should  be  with- 
drawn slowly  and  with  the  utmost  care.  If 
the  membnincs  are  felt  to  give  way  at  any 
point,  the  fingers  should  be  introduced,  if 
necessary,  into  the  vagina  to  seize  them 
above  the  site  of  the  laceration,  and  the  re- 
moval should  be  proceeded  with  by  gentle 
mani]iulation8. 

When  the  mechanism  of  placental  de- 
livery is  not  interfered  with  by  premature 


Fro.  1J7. — Showing  nnmial  po»i- 
tioo  of  pUcvnta.    (Ouiiuui.; 


•  SriTocLnEito,  "  Lchrbnch,"  p.  192. 

f  I  hare  uot  thought  it  worth  while  to  discuss  the  recent  critidams  maie  upon  Crede'i 
method.    The  otiicctions  urged  against  its  employment  tre  oomplctclj  at  variance  with 
injr  own  experience. 
16 
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traetioas  upon  the  conl,  the  placenta  descends  edgewise  through  the 
cervix,  and  its  expulsion  is  effected  with  the  loss  of  but  a  trifling  amonnt 
of  blood.*  When  extraction,  on  the  contrary,  is  attempted  provioas  to 
descent  by  pulling  upon  the  cord,  the  central  portion  of  the  placent* 
18  dragged  into  the  cervix,  while  the  borders  are  inverted  in  «acli  a 
way  as  to  form  a  cup-like  cavity.  This  disturbance  of  tlift  noruntJ 
mechanism  not  only  increases  the  difficulty  of  delivering  the  plaoeuta, 
but  causes  the  latter  Ut  exercise  a  suction  force  which  iiioreiuieit  the 
haemorrhage,  and  at  times  even  is  capable  of  partially  inverting  the 
lax  uterine  walls.  Now  and  then,  where  the  occlusion  of  the  cervix 
is  complete,  it  may  be  found  impossible  to  effect  delivery  without  first 
introducing  two  fingers,  and  hooking  down  the  margin  of  the  plucculu. 
eo  as  to  allow  air  to  pass  above  into  the  uterine  cavity. 


Cabe  op  the  Patient  afteb  Delivery. 

As  the  danger  of  ha?niorrhagc  does  not  always  end  with  placental 
expulsion,  the  physician  should  be  ready  to  sacrifice,  even  in  simple 
cases,  at  least  a  half-honr  to  close  observation  of  the  subsequent  be- 
havior of  the  uterus.  The  weight  of  the  hand  laid  above  the  sym- 
physis pubis  is  usually  siitficient  to  maintain  a  safe  degree  of  retraction. 
Should,  however,  the  uterus  become  lax,  and  lose  its  outline,  the  pby- 
siciau  should  gi-asp  it  in  his  hand  and  knead  it  firmly  until  a  contnie- 
tion  is  excited.  In  this  way  he  not  only  guards  against  hat>tnorrhagi', 
but,  by  preventing  the  formation  of  clote,  he  diminishes  in  multipure 
the  severity  of  the  after-pains. 

Most  physicians  seek  additional  security  against  hicmorrhnge  by 
administering  ergot,  which,  as  is  well  known,  favors  tonic  retraction 
of  the  uterus.  To  this  there  is  no  objection,  ]irovided  the  ergot  be 
given  subsequent  to  the  expulsion  of  the  placenta.  Wlien  given,  ae 
is  commonly  done,  at  the  time  of  the  passage  of  the  child's  head,  it  is 
liable  to  produce  its  effect  prematurely,  and  thns  to  give  rise  to  hour- 
glass contraction.  The  rarity  of  the  accident  is  no  argument  in  favor 
of  the  popularity  of  the  practice,  in  the  face  of  the  serious  complica- 
tion to  which  it  is  capable  of  giving  rit'c.  When  the  physician  judges 
it  is  safe  to  suspend  the  prophylactic  prci-'surc  upon  the  uterus,  he 
should  see  that  all  the  soiled  (.'lothing  be  removed  from  beneath  his 
patient,  and  that  the  nurse  wash  the  genitalia  gently  bnt  thoroughly. 
Nothing  does  so  much  to  cause  speedy  disappearance  of  the  soreness  of 
the  external  parts  as  j)erfect  cleunliness.  In  hospitals  a  vaginal  douche 
of  warm  carbolized  water  should  be  combined  with  external  ablutions. 
The  i)erinaeum  should  then  be  carefully  examined,  and,  if  lacerationK 
are  discovered,  the  physician  should  make  himself  acquainted  with 
their  extent  and  importance. 

The  application  of  the  binder  after  delivery  is  one  of  those  point* 
•  MiTTniws  Dlkcak,  "  EUinbuigli  Med.  Joar.,"  April,  1871. 
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in  practice  abont  which  men  of  large  experience  entertain  a  difference 
of  opinion.  In  my  stndent^days  in  the  Hopital  des  Cliniques  in  Paris, 
the  binder  was  dispensed  with.  A  folded  sheet  was,  however,  laid  across 
the  abdomen,  it  havinsj  been  found  that  a  certain  amount  of  pressure 
was  necessary  for  the  comfort  of  tiie  patient.  This  plan  comjiclied 
her  to  lie  upon  her  back,  and  thus  had  the  disadvantage  of  restricting 
freedom  of  movement.  Careful  observation  has  failed,  however,  to 
ahow  me  a  single  good  reason  why  the  binder  should  be  discarded. 
When  properly  applied,  it  adds  greatly  to  the  woman's  comfort,  and 
enables  her  to  turn  at  will  upon  her  side.  My  own  prefeR'nce  is  for  a 
piece  of  unbleached  muslin  wide  enough  to  reach  below  the  hips. 

In  adjusting  the  binder,  the  physician  should  place  himself  to  the 
right  of  the  woman  :  he  should  seize  the  near  end  between  the  thumb 
and  two  fingers  of  the  left  hand,  while  with  the  right  hand  he  draws 
the  farthsr  portion  smoothly  over  it.  The  two  ends  should  then  be 
held  with  the  left  hand,  and  the  pins,  which  should  preferably  be  of 
large  size,  should  bo  inserted  with  the  right.  The  process  should  begin 
below,  and  be  followed  upward  at  intervals  of  about  two  inches.  These 
dot^iils  are  given  because  the  writer  remembers  his  own  embarrassment 
arising  from  his  inability  to  get  information  upon  this  trivial  subject  in 
the  early  days  of  hia  practice.  Moreover,  as  many  women  are  somewhat 
tenacious  of  having  the  binder  first  applied  by  the  physician,  to  know 
how  to  do  it  with  address  is  not  an  indifferent  accomplishment.  Many 
place  a  compress  made  of  a  folded  towel  above  the  symphysis  pubis. 
This  addition  usually  serves  no  better  purpose  than  to  displace  the 
uterus  to  one  side.  The  toilet  of  the  patient  is  finally  completed  by  lay- 
ing a  warm  folded  najjkin  at  the  vulva  to  receive  the  lochial  discharge. 

Treatment  of  Perineal  and  Cervioal  Lacerations.— It  is  needless,  as 
we  have  already  seated,  to  invade  the  domain  of  gynsecology  to  explain 
the  serious  aft^'r- results  of  neglected  perineal  and  cer\ical  lacerations. 
During  childbed,  open  wounds  in  the  course  of  the  genitjil  canal  are  a 
source  of  danger  from  septic  infection,  and,  even  when  kept  clean  by 
frequent  carbolized  douches,  retard  the  progress  of  recovery.  The  art 
of  closing  lacerations  of  significant  extent  by  suture  deserves,  there- 
fore, to  be  acquired  by  every  obstetric  practitioner.  While  in  hospital 
practice  the  result*  as  regards  immediate  union  are  widely  variable, 
and  often,  in  consequence  of  atmospheric  conditions,  are  negative,  in 
jtroperly  conducted  labors  occurring  in  private  practice,  where  the 
hygienic  conditions  are  favorable,  failure  to  obtain  union  is  a  rare 
exception.  The  details  of  the  ojierative  procedures  will  be  given  in 
connection  with  the  pathology  of  labor. 

ANiESTHETICS    IN    MlDWlFERT. 

The  value  of  ana?.sthetics  in  certain  irregularities  of  the  labor- 
pains,  in  eclampsia,  and  in  most  midwifery  operations,  is  no  longer  a 
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matter  of  discussion.  The  benefits  from  their  employment  in  such 
cases  are  palpable  and  beyond  disi)ute.  As  to  the  right,  howerrr, 
of  a  woman  to  have  her  sufferings  assuaged  in  ordinary  normal  lulwr, 
there  is  by  no  means  unanimity  of  opinion.  To  be  sure,  the  old  ob- 
jections raised  in  Sir  James  Simpson's  day  that  labor-pain  is  a  salutary 
manifestation  of  life-force,  that  ansesthesia  gives  rise  to  paralysis,  to 
peritonitis,  to  puerperal  mania,  to  hemorrhage,  to  pericardial  adhe- 
sions, to  indecencies  of  language  and  behavior,  and  that  it  contravenes 
the  word  of  God,  are  now  known  to  be  unfounded  or  imaginary.  Still, 
there  is  no  doubt  that  the  vast  majority  of  medical  men  refrain  from 
the  use  of  anaesthetics  in  ordinary  labor,  either  from  vain  apprehen- 
sions or  because  some  incident  in  their  practice  has  led  them  to  »xv^ 
pect  that,  in  spite  of  statistics,  they  are  nnt  devoid  of  objectionable 
or  dangerous  jiroperties.  In  my  own  experience  during  the  last  sixteen 
years  there  have  been  comparatively  few  cases  in  which  I  have  not 
used  chloroform  or  ether  in  sume  stage  of  labor.  The  result  of  mr 
experience  has  been  to  make  me  a  warm  advocate  of  their  wider  em- 
ployment on  the  one  band,  while  proclaiming  the  necessity  of  caution 
in  their  use  upon  the  other.  It  seems  to  me  that  the  hesitancy  mani- 
fested regarding  their  general  adoption  is  due,  in  large  measure,  to  the 
fact  that  few  practitioners  givo  themselves  the  trouble  to  masttT  tlie 
necessary  modus  operandi,  to  study  the  limitations  of  their  usefulness, 
or  to  Icani  the  conditions  of  their  safe  administration.  It  should  be 
steadfastly  borne  in  mind  that  the  giving  of  anaesthetics  iu  labor  is  on 
art  to  be  acquired — a  very  simple  one,  pcrhajts,  but  the  practice  of 
which  admits  of  neither  ignorance  nor  carelessness. 

As  in  ordinary  surgical  ])racticc,  anjesthctics  are  coutraindicatedbj 
organic  affections  of  tlio  heart  and  lungs. 

Except  in  the  prolonged  insensibility  required  for  ditficnU  obstet- 
rical operations,  I  think  the  preference  should  be  accorded  to  chloro- 
form rather  than  to  ether.  The  former  possesses  the  advantage  of 
being  more  agreeable,  more  manageable,  and  more  rapid  in  its  action. 

Anaesthesia,  not  narcosis,  is  the  object  aimed  at,  and  the  dulling  ol 
the  sensibility  is  much  more  readily  effected  by  chloroform  than  bj 
ether. 

As  a  rule,  chloroform  should  not  be  administered  daring  the  first 
stage  of  labor,  partly  because  of  its  tendency,  when  given  at  too  eartj 
a  period,  to  weaken  the  contractions  of  the  uterus,  and  partly  becan^ 
protracted  anaesthesia  has  a  tendency  to  impair  the  cardiac  force.  To 
this  rule  there  are,  however,  numerous  exceptions,  to  which  we  shall 
have  occasion  to  revert  in  connection  with  the  consideration  of  irregu- 
lar labor-pains. 

If  the  pains  in  the  second  stage  are  of  feeble  intensity,  it  is  best  to 
withhold  the  anaesthetic  ;  if  of  normal  strength,  chloroform  may  b« 
given,  but  at  first  only  in  small  doses  and  during  the  oontinuanco  of  a 
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pain.  The  anaesthetic  should  not  be  pushed  to  the  stage  of  complete 
unconsciousness  until  the  head  begins  to  emerge  at  the  vulva. 

Chloroform  can  be  conveniently  given  upon  a  folded  handkerchief. 
The  latter  should  he  held  near  to,  but  not  in  contact  with,  the  respir- 
atory passages  The  best  diluent  for  chloroform,  as  was  long  ago 
stated  by  Sir  James  Simpson,  is  atmospheric  air.  If  the  handkerchief 
be  laid  directly  across  the  nose,  instant  suspension  of  respiration  may 
result.  A  minor  evil  is  the  cutaneous  irritation  produced  by  placing 
the  chloroform  in  direct  contact  with  the  lips  and  mouth. 

At  the  beginning  of  each  pain  the  patient  should  be  directed  to 
take  a  number  of  deep  inspirations.  During  the  acme  of  the  pain  the 
expiratory  efforts  which  are  then  called  into  play  prevent  the  inhala- 
tion of  any  considerable  amount  of  the  anjesthetic. 

When  the  bead  presses  upon  the  perinfcum,  the  handkerchief  should 
be  intrusted  to  the  nurse,  but  the  administration  to  the  end  should  be 
directed  and  strictly  supervised  by  the  physician. 

When  chloroform  is  first  given,  it  is  common  for  the  pains  to 
become  weakened  ;  but  this  susjiensive  influence  upon  the  uterus 
is  usually  temporary.  Exceptionally,  however,  the  weakness  of  the 
pains  may  continue,  and  render  it  necessary  to  withhold  the  anaes- 
thetia  In  still  rarer  cases  the  pains  remain  inefficient  after  the  anaes- 
theaia  has  subsided.  On  this  account  it  seems  to  me  certain  that  those 
who  use  chloroform  habitually  will  find  themselves  compelled  to  resort 
to  the  forceps  with  somewhat  increased  frequency.  A  tardy  labor,  due 
to  uterine  inertia,  will  likewise  call  for  additional  vigilance  during  the 
Btage  of  placental  expulsion,  to  forestall  the  occurrence  of  hemorrhage. 

The  immunity  enjoyed  by  women  in  childbirth  against  the  acci- 
dents which  sometimes  occur  from  ansesthesia  in  surgical  practice  is 
not  absolute,  but  dependent  upon  its  cautious  and  intelligent  adminis- 
tration. I  once  narrowly  escaped  losing  a  patient  in  the  Bellevue 
Hospital,  upon  whom  I  designed  to  perform  version,  in  consequence  of 
my  house-physician  suddenly  crowding  a  paper  funnel  containing  a 
towel  wet  with  chloroform  over  the  respiratory  passages. 

Chloroform  should  not  be  given  in  the  third  stage  of  labor.  The 
relative  safety  of  chloroform  in  parturition  ceases  with  the  birth  of 
the  child.  After  delivery  it  favors  the  rela-tation  of  the  uterus,  and 
predisposes  to  haemorrhijge.  Moreover,  aft*r  the  nterua  has  been 
emptied  there  is  always  an  increase  of  blood  in  the  large  vessels  of  the 
abdomen,  and  a  corresjKmding  recession  of  blood  from  the  head. 
Jfow,  it  is  known  that  the  quantity  of  chloroform  wiiich  one  day  is  per- 
fectly tolerated  by  an  individual  in  health  may  prove  fatal  on  the  suc- 
ceeding day,  in  case  of  the  intervention  of  any  considerable  loss  of  blood. 
Cerebral  anjemia,  from  any  cause,  increases  the  risk  of  aufpsthesia. 

In  lengthy  operations  requiring  prolonged  anaesthesia,  ether,  as  has 
already  been  intimated,  should  be  preferred  to  chloroform. 
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CHAPTER  XII. 

MULTIPLE  PREOyANClES  AND   TBEIR  MAHAOBX 

Frequency. — Origin. — Varieties. — Acardio. — Weight. — Unequal    tlevclopraent. — Soperf* 
tation. — iJiugnosis. — Labor. — Presentations. — Siiuiiltanounn  eutranec  of  both  vbiUr 
iato  the  pelvis, — Locking. — Prognosis. — Conduct  of  labor. 

The  term  multiple  pre(/nnnry  is  used  when  more  than  one  gorni 
are  simultaneously  developed.  Twins,  the  most  common  form,  occur 
in  the  proportion  of  one  to  between  eighty  and  ninety  births  ;  triplets 
in  about  the  proportion  of  one  to  seven  thousand  ;  quiidrupletd  and 
quintuplets  are  of  extreme  rarity.  No  authentic  example  of  over  live 
children  at  a  birth  is  on  record.  An  instance  of  quintuplets  I  have 
once  witnessed.  In  the  Prussian  statistics  of  Von  Uemsbacb  ami 
Veit,  based  upon  tliirteen  million  births,  the  number  of  twin  pregnan- 
cies amounted  to  150,000.  Of  these,  in  50,000  both  children  wen> 
boys  ;  in  46,000  both  were  girls  ;  and  in  54,000  the  children  consisted 
of  a  boy  aTid  a  girl. 

Twins  niiiv  devtflop  either  from  two  distinct  ova,  discbiirped  from 
the  same  or  from  distinct  Graatian  follicles,  or  may  both  urigiuute  from 
a  single  ovum.  If  two  Qraaiian  follicles  rupture,  the  ovaricd  will 
offer  two  cor]iora  Intea.  In  some  instances  a  corpus  luteom  has  been 
found  in  each  ovary  ;  in  others,  both  are  situated  in  the  same  ovary. 

In  the  case  where  twins  develop  from  two  ova, -each  fri.'tus  is  con- 
tained in  its  own  chorion.  If  the  ova  are  imbedded  in  the  decidaa 
at  sufficiently  distant  points,  the  placentae  will  be  separate,  and  each 
ovum  will  have  it,s  distinct  reflexa.  If  near  one  another,  the  plnceuto^^B 
are  often  united  at  their  borders,  each,  however,  maintaining  its  indp-'^B 
pendent  circulation.  In  some  cases  the  two  ova  lie  so  clo*e  together 
that  tliey  are  encircled  by  a  common  reflexa. 

When  twins  are  developed  from  two  centers  of  development  con- 
tained in  the  same  ovitm,  the  placenta,  the  chorion,  and  reflexa  are,  of 
course,  common  to  both.  In  most  instances,  each  fo'tus  is  contained 
in  its  own  amnion.  Occasionally,  however,  twins  arc  furnished  with 
but  one  amnion,  a  peculiarity  which,  in  some  eases  at  least,  is  not 
primary,  but  the  result  of  an  absorption  of  the  party-wall  between  two 
originally  distinct  cavities.* 

Twins  from  the  same  ovum  arc  always  of  the  same  sex.  Anaato- 
moses  of  greater  or  less  extent  exist  between  the  placental  vessels  of 
the  two  embryos.  The  consequences  of  these  communications  arc  of 
the  utmost  importance,  for,  when  extensive,  the  heart's  action  in  one 
foetus  counterbalances  that  of  the  other ;  the  stronger  blood-carrent  in 
the  placenta  pushes  back  the  weaker  one,  at  first  impeding  the  ciroula- 

*  ABLrKLO,  "Beitrkge  znr  Lcbre  von  dea  ZwUllugeu,"  "Arch.  f.  GTiiack.,"  Bd.  tII,  p^ 
28  L 
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tioD  of  the  loss  favored  fcetns,  tlien  arresting  it,  aud  finsllr  cansing  it 
t()  reverse  its  direction.  The  heart  atrophies,  and  an  acardia  is  pro- 
duced, which  is  simply  an  appendage  to  the  healthy  foetus.  The  cir- 
culation in  the  acardia  takes  place  as  follows  :  Venous  blood  from  the 
healthy  fcetus  is  conveyed  by  the  umbilical  arteries  to  the  placenta ; 
tlie  force  of  the  fetal  heart  drives  the  stream  through  the  communi- 
cating branches  to  the  umbilical  arteries  of  the  less  favored  twin  ;  this 
force  is,  however,  insufficient  to  carry  the  current  to  the  upper  parts 
of  the  body,  which  are,  therefore,  not  develofied.  The  favorable  posi- 
tion of  the  lower  extremities  for  receiving  the  blood  from  the  umbili- 


Fio.  18S.— Ttttn  plucMito.  sliOTrin;»  orteriul  amutoinosis. 


cal  vessels  explains  their  continued  though  imperfect  growth  and  de- 
velopment. The  blood  carried  to  the  foetus  by  the  umbilical  arteries 
is  returned  by  the  umbilical  vein. 

According  to  Alilfeld,*  a  division  may  take  place  in  the  formative 
material  contained  within  a  single  area  germinntiva.  This  division 
may  bo  complete,  and  thus  produce  separate  twins  inclosed  in  the 
same  amnion,  which  not  only  are  of  the  same  sex,  but  bear  to  one 
another  through  life  the  most  striking  similarity  as  regards  appear- 

*  AHLm.D,  "  Die  Eot«tehung  dcr  Ooppelbildung  uod  der  bomologon  Z<vUUnge,"  "  Arch. 
L  Gyaack.,"  Bd.  ii,  p.  198. 
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ancc,  physical  peculiarities,  and  both  meotal  and  morul  charaeterig- 
tica ;  or  it  may  be  incomplete,  and  thus  give  rise  to  conjoined  twins, 
or  one  of  the  numerous  forms  of  double  monsters.* 


Fio.  189. — Author's  ca»e  of  ncardia ;  tho  monstrosity  weuhcd  throe  poiraAi  nine  ooDcn : 
Uiuro  wero  no  traoca  ol  heart,  Iulu)^,  pauurcus,  hvcr,  ajilecii,  or  ktvmum. 


In  triplets  it  is  common  to  find  one  child  derived  from  an  in<](S 
pendent  ovum,  and  two  from  a  single  ovum.  In  a  case  of  qaadruplctJ 
reported  by  P.  Miiller,f  two  ova  were  simple,  while  the  third  contaim 


*  Schultze,  on  the  other  hand,  contends  that  the  double  monsters  are  derircd  fram  tti« 
fusion  of  two  embryos  developed  upon  the  blastodermic  vesicle  at  points  close  to  one  iin 
other.  ScHrLTZE,  "  Ueber  ZwiUingsschwanjjerschaft,"  Volkmann's  "  Samm.  klin.  Vortr.," 
.No.  84. 

f  P.  MCllo,  "Eine  Vierling's  Geburt,"  "Ztscbr.  f.  Gcburtsh.  und  Oynaclc.,"  Bd.  iS. 
p.  166. 
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two  embryos.     The  cliildren  in  the  single  ova  wore  of  the  female, 
while  those  in  the  double  ovum  were  of  the  male  sex. 

The  average  weight  of  the  individual  children  in  multiple  preg- 
nancies is  less  than  tliat  of  children  born  HJngle.  This  is  partly  due 
to  the  frequency  with  which  the  excessive  distention  of  the  uterus 
becomes  the  exciting  cause  of  premature  delivery,  and  partly  to  the 
obvious  fact  that  the  maternal  organism  is  rarely  capable  of  furnishing 
the  nutritive  material  requisite  for  the  complete  growth  of  more  than 
a  single  child. 

Twins  often  exhibit  at  birth  a  remarkable  disparity  as  regards  both 
size  and  development,  a  disparity  unquestionably  due  to  local  condi- 
tions. A  striking  example  of  this  is  shown  in  a  case  related  bv 
Schultze.*  One  child,  at  the  time  of  delivery,  was  nearly  if  not  quite 
mature,  while  the  other  presented  the  appearances  of  a  six  weeks' 
fcetus.  As  both  ova  were  enveloi>ed  in  the  same  reflexa,  tiieir  deveioi)- 
ment  must  have  begun  at  nearly  the  same  time. 

Sometimes  one  fanus  dies,  and  yields  to  the  more  fortunate  broth- 
er the  space  and  the  nutritive  material  which  would  otherwise  have 
fallen  to  his  share.  In  such  a  case  the  ovum  and  the  contained  foetus 
may  be  compressed  by  the  surviving  twin,  and  be  llattened  against  the 
uterine  wall,  giving  rise  to  the  so-called  "fcetus  papyraceus"  ;  or  it 
may  degenerate  into  a  mole  ;  or  the  aborted  ovum  maj'  be  expelled, 
while  the  living  fcetus  advances  to  the  full  term  of  gestation. 

Very  rarely,  where  the  twins  are  both  living,  but  have  undergone 
unequal  development,  the  stronger  child  may  be  delivered  first,  while 
the  other  remains  in  the  uterus,  and  is  born  after  weeks  of  delay,  dur- 
ing which,  under  more  favorable  conditions,  it  makes  good  the  defi- 
ciencies due  to  ita  retarded  evolution.  The  most  remarkable  cases  of 
tliis  kind  occur  in  the  uterus  duplex.  Professor  Fordyce  Barker  re- 
lates an  instance  in  his  practice  where,  in  a  double  uterus,  a  mature 
living  male  child  was  born  on  the  10th  of  July,  1855,  and  on  the  22d 
of  September  following  the  mother  gave  birth  to  a  fnll-term  living  girl. 

Histories  like  the  foregoing  are  often  adduced  in  support  of  the 
theory  of  what  is  known  as  superfctation,  a  theory  which  supposes 
that,  after  conception  has  once  occurred,  a  second  gestation  may  result 
from  a  subsequent  coitus.  That  this  is  possible,  if  two  ova  arc  de- 
tached during  the  same  menstrual  period,  seems  to  be  established  by 
authentic  accounts  of  negro  women  giving  birth  to  twin,«,  showing  the 
evidences  of  a  paternity  derived  in  one  from  the  black  and  in  the 
other  from  the  white  race.  That  impregnation  can  take  place  at  two 
periods  distant  from  one  another  must  be  regarded  as  an  inadmissible 
hyiwthesis,  until  physiologists  shall  succeed  in  demonstrating  in  a  sin- 
gle instance,  by  the  presence  of  corpora  lutea  of  different  ages,  that 
ovulation  ever  occurs  during  pregnancy. 

*  ScacLT2£,  loe.  cil ,  p.  808. 
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Diagnosis. — The  diagnosis  of  multiple  pregnancy  is  rarely  to  be 
made  out  witli  absolute  certainty.  Unusual  size  of  the  uterus,  with 
exaggeration  of  the  symptoms  which  result  from  pressure,  would  nat- 
urally lead  to  inquiry  on  the  part  of  the  physician,  as  it  is  certain  to 
excite  apprehensions  in  the  mind  of  the  pregnant  female.  Size,  how- 
ever, furnishes  but  an  uncertain  criterion,  as  it  may  be  equally  due  to  tht- 
presence  of  a  very  large  child,  or  to  an  excess  of  amniotic  fluid.  More 
trustworthy  information  is  to  be  obtained  from  palpation  and  auscul- 
tation. Thus  the  recognition  of  a  number  of  distinct  fetal  partes  and 
the  exclusion  of  hydramnion  would  render  the  diagnosis  of  twin  preg- 
nancy probable.  Tiie  outlining  of  two  fetal  heads  at  a  distance  from 
one  another  would  make  the  diagnosis  certain.  When  the  fetal  heart 
is  heard  at  two  remote  jwints,  and  the  sound  is  found  to  die  awav 
in  the  intervening  space,  it  is  justifiable  to  conclude  that  the  sound 
at  each  point  has  a  separate  origin.  If  the  two  heart-bests  are 
counted  at  the  same  time  by  different  observers,  and  are  found  not 
to  correspond  in  frequency,  a  twin  pregnancy  is  establishe<l  beyond 
dispute.  After  the  birth  of  the  first  child,  the  presence  of  the  second 
is  determined  by  the  size  and  consistence  of  the  uterus,  and  the  per- 
ception of  fetal  parts  both  through  the  abdominal  walls  and  thu 
vagina. 

Tl)e  recognition  of  triplets  and  quadrujdets  is,  of  course,  attended 
with  even  great<>r  difficulties  than  that  of  twins. 

Labor  in  Multiple  Pregnancies. — Wc  iiave  already  noticed  the  frv^ 
queney  of  jiremature  labor  in  muUijde  pregnancies.  Of  one  hnndn-*! 
and  ninety-two  twin  births  reported  by  Keuss*  from  the  Wurzburg 
clinic,  fifty-one  did  not  com](letc  the  full  term  of  gestation.  In 
of  these  abortion  resulted  from  sniall-]K»x,  in  another  from  sypii  ' 
in  two  cases  premature  labor  was  induced  artificially,  in  the  others 
labor  occurred  spontaneously — in  one  instance  at  the  seventh  month, 
iu  the  others  in  the  nintli  and  tenth  months. 

Twin  labors  are  nsually  easy.  The  first  child  is  delivered  as  in 
simple  labors,  and.  except  in  faulty  presentations,  is  followed  shortly 
by  the  second.  The  interval  varied,  in  seventy-four  of  Kenss's 
which  terminated  spontaneously,  from  five  minutes  to  one  and  a  half 
hour.  In  seventy-nine  per  cent,  the  interval  was  less  than  an  hour. 
As  the  stage  of  dilatation  is  completed  at  the  time  of  the  expulsion  of 
the  first  twin,  a  protracted  interval  is  occasioned  purely  by  weakoea^ 
and  inefl[iciency  of  the  pains. 

The  placenta?  are  usually  expelled  after  the  birth  of  the  secoufl 
child  ;  now  and  then  the  placenta  of  the  first  child  precedes  the  birth 
of  the  second  ;  again,  the  second  child  may  not  be  bom  until  after  tlio 
delivery  of  its  placenta.  When  the  placenta?  are  united,  a  porti(m  maj 
be  torn  off  and  expelled  with  the  first  child,  while  the  remainder  is  not 

•  RiDSS,  "Stir  Lcbre  von  Jen  ZwilUogen,"  "  Arch.  t.  Gjnaok,"  Bd.  Ir,  p.  12S. 
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tlirown  off  until  after  the  birth  of  the  second.*  The  placental  stage 
is,  owing  to  the  relaxed  state  of  the  uterine  walls,  apt  to  be  of  longer 
duration  than  in  simple  labors,  and  calls  for  the  exorci^  of  special 
care  to  guard  uguinst  the  occurrence  of  haemorrhage. 

Presentations  in  Twin  Labors. —Spiegelberg  f  furnishes  the  follow- 
ing table,  derived  from  1,138  deliveries,  of  which  SOU  were  taken  from 
Kleiuwilchter  and  203  from  Reuss  : 

Both  heads  presenting ...*•. 5Rfl  or  49  per  cent. 

Head  and  breech  presenting 301   "    31"7     " 

Both  pelvic  presentAtions SI8  "      8*tt    " 

Head  and  transverse  presentations 71  "      6-18  " 

Breech  and  transverse 46  "      4*  1 4  " 

Both  transverse 4  "      0-33  " 


Fi<f.  ItO. — Tirin  pn>|raanc]r,  both  heads  pn»ontinx.    (Tarnicr  et  Cliantrauil). 

The  transverse  presentations  are  mostly  secondary,  consequent  upon 
the  roominess  of  the  uterine  cavity  and  the  suddeu  cscajje  of  the 
Rmniotic  fluid.     Version  is,  of  course,  in  such  cases  easily  performed. 

*  ViJc  SrnosLDEBG,  "  Lchrbucb  der  Geburtsbiilio,"  Bd.  i,  p.  203.  f  /kid. 
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The  Simultaneous  Entrance  of  Both  Children  into  the  Pelvis. — Tta* 
congideration  of  the  various  complications  to  which  this  anomaly  girw 
rise  belongs  to  the  domain  of  pathology.    To  avoid,  however,  needless 
repetitions,  they  may,  for  convenience'  sake,  be  projjorly  cousidereU  in 
the  present  connection. 

When  both  children  present  at  the  brim  i)revious  to  the  rnpture  of 
the  membranes,  it  usually  happens  that,  with  the  escaiie  of  the  amni- 
otic fluid,  one  of  the  twins  descends  into  the  jielvis,  while  the  second 
glides  to  one  side.  The  result  is  identical,  whether  the  twins  are  roii- 
taincd  in  a  single  or  in  separate  sacs.  If  interference  is  called  for 
because  of  delay,  the  amnion,  or  one  amnion  in  case  there  are  two. 
should  be  ruptured,  and  the  nearest  prci-entiug  part  brought  into  iLe 
]ielvis,  while  the  other  is,  at  the  same  time,  pu^ihed  out  of  the  way. 
If  head  and  breech  present,  the  head  should  preferably  be  allowed  to 
descend  first. 

It  may  happen,  however,  that,  after  rupture,  both  children  may 
descend  into  the  pelvis  so  close  to  one  another  as  to  hinder  each  the 
other  in  its  further  progression.  This  locking  of  the  twins,  as  it  if 
termed,  may  take  place  in  one  of  two  ways,  viz. : 

1.  In  double  vertex  presentations,  delivery  may  be  impeded  by  the 
pressing  of  the  second  head  into  the  neck  of  the  more  advanced  foetus 
or,  after  the  birth  of  the  first  headj  the  second  may  enter  thejH-lii» 
and  arrest  the  advance  of  the  thorax.  Obviously  this  dirtioulty  conld 
only  arise  in  a  case  where  both  heads  were  of  unusually  small  sizi-. 
The  diagnosis  has  rarely  been  made  previous  to  the  birth  «)f  the  first 
head.  The  treatment  consists  in  the  artificial  extraction  of  one  head 
after  the  othfr,  and  then  delivering  the  body  of  tlic  first  child.  Cra- 
niotomy is  usually  not  necessary.  The  prognosis  as  regai-ds  the  chil- 
dren is  extremely  unfavorable.  Reimann  *  reports  six  cases  in  which 
the  fate  of  the  children  was  known.  Of  the  six  first-born,  one  sur- 
vived ;  of  the  six  last-born,  two  survived.  Reimaun,  in  commenting 
on  these  figures,  remarks,  "The  child  whose  head  first  enters  the  pel- 
vis is  in  great  danger,  because,  not  only  is  its  nock  sf)nee7,cd  by  the 
head  of  the  second  cliild,  thereby  producing  cerebral  hvTicrsRmia,  hat 
its  umbilical  cord  is  exceedingly  liable  to  be  compressed  by  the  body 
of  the  second  child." 

2.  When  one  child  presents  by  the  breech,  the  other  by  the  vertex, 
the  former,  because  of  its  smaller  size,  is  apt  to  descend  first  into  the 
pelvis.  No  difficulty  is  then  experienced  until  the  neck  is  bom.  In 
case,  however,  meantime  the  head  of  the  second  child  has  entered  thf 
pelvis,  further  progress  may  be  rendered  impossible,  a  lock  rcsultine 
either  from  the  overlapping  of  the  chins,  or  of  the  occipital  portion* 
of  the  two  heads,  or  from  the  pressure  of  the  face  of  one  child  into 
the  neck  beneath  the  occiput  of  the  other.     By  lifting  the  body  of  the 

•  Kkimakx,  "  Am.  Jour,  of  Obstot.,"  1877,  toI.  i,  p.  68. 
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Flo.  Ml. — Twin  prc^-nnnoy,  lioaj  and  breech  presenting.    (Taraier  et  Chimtrcuil. ) 

child,  and  introducing  the  half-hand  into  the  vnginn,  the  diagnosis  is 
rendered  easy.  • 

In  a  large,  roomy  jiehns,  if  the  pains  are  good  and  the  children 
Btuall,  spontaneous  delivery  may  take  place.  In  a  number  of  cases  of 
this  kind  which  have  been  reported,  the  head  of  the  second  child  was 
Iwrn  first.  In  a  few  instances,  it  has  been  found  possible  to  push  up 
the  second  head.  Operative  mea-'ures  consist  in  applying  the  forceps 
and  extracting  the  second  l)ead,  and  afterward,  if  necessary,  the  first. 
In  case  of  failure,  craniotomy  remains  as  an  ultimate  resort.  The  first 
child  is  rarely  born  liring.  Of  twenty-six  children,  the  fate  of  which 
was  ascertained  by  Reimann,  only  three  survived.  The  prognosis  of 
the  second  child  is  more  favorable.  Of  twenty-nine  cases,  Rcinumn 
reports  nineteen  survivals.  Naturally,  therefore,  the  perforation  of 
the  first  head  would  be  preferred,  were  the  matter  one  purely  of  elec- 
tion, but  the  oiK?ration  is  very  difficult,  and  does  not  remove  the  ob- 
stacle, for  eveu  the  diminished  head  can  not  pass  the  one  already 
occupying  the  pelvis.*  In  the  cases  so  far  reported,  where  decapita- 
*  Bunjkxx,  he.  at.,  p.  61. 
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tion  of  the  first  child  has  been  performed,  the  operation  has  not  prove 
successful  in  saving  the  life  of  the  second. 

The  possibility  of  one  twin  sitting  astride  the  other,  wIumi  tran« 
verse,  requires  mention,  because  of  the  perplexity  that  tuny  arise  us  te> 
tiie  diagnosis,  unless  the  hand  is  introduced  into  the  lower  segment  of 
the  uterus  to  determine  the  exact  relations  of  the  twins  to  one  another. 

Prognosis. — The  prognosis,  both  as  regards  the  children  and  the 
mother,  is  much  more  unfavorable  than  in  simple  labors.  Statistics 
on  this  pomt  are  valueless,  as  much  depends  upon  the  conduct  of  the 
physician.  As  regards  the  children,  the  increased  mortality  results 
from  prematurity,  from  unequal  development,  and  from  the  fre<|uency 
of  malpositions  and  maliiresentations,  requiring  operative  interference: 
as  regards  the  mother,  the  mortality  and  susceptibility  to  pnerjieral 
diseases  are  augmented  by  the  excessive  distention  of  the  uterus,  the 
extent  of  the  placental  wound,  the  feebleness  in  many  coses  of  uterim' 
retraction  after  delivery,  and  by  the  operations  which  grow  out  of  the 
anomalies  to  which  labor  in  multiple  pregnancies  is  subjected. 

Conduot  of  Labor  in  Multiple  Pregnancies —The  management  o( 
multiple  pregnancies  does  not  differ  essentially  from  that  of  ordinary 
labor.  ^Vfter  the  birth  of  the  first  child,  the  placeutol  end  of  the  cord 
shoald  in  all  cases  be  tied,  on  account  of  the  frequency  with  which 
anastomoses  are  found  between  the  vessels  of  the  placentae.  A  jieriod 
of  repose  should  then  be  allowed,  to  enable  tlie  uterus  to  retract  down 
uj)on  the  remaining  ovum.  During  the  birth  of  tlie  second  child, 
every  care  should  be  taken  to  follow  the  uterus  with  the  hand,  and 
redoubled  precautions  should  bo  observed  against  the  occurrence  of 
haemorrhage,  to  which  the  woman  is  exposed  both  on  account  of  tbi' 
large  size  of  the  placental  woimd  and  the  disitosition  to  relaxation. 
Expression  should  be  employed  to  force  the  placenta;  Vnto  the  vagin*. 
When  both  descend  at  once,  if  it  is  necessary  to  make  tractions,  Ijotli 
cords  should  be  drawn  upon,  simultaneously  or  in  alternation,  to  finJ 
which  placenta  is  most  e.isily  removed.  When  one  placenta  follow 
the  birth  of  the  first  child,  it  should  be  loft  untouched  nntil  the  ad- 
vent of  the  second.     Vigilance  after  delivery  should  be  long  obtcrved. 

We  have  already  noticed  that  the  length  of  time  between  the  ex- 
pulsion of  twins  situat-ed  in  separate  membranes  rarely  exce«'«ls  an 
honr.  When,  therefore,  there  is  a  longer  delay  in  the  delivery  of  the 
second  child,  measures  should  be  employed  to  excite  pains,  and  th* 
membranes  should  be  ruptured.  In  case  of  a  premature  child  deliv- 
ered with  its  own  placenta,  cases  of  continued  development,  in  uten, 
of  the  remaining  child,  would  point  to  the  policy  of  abstention.  In 
instances  where  more  than  two  children  are  contained  in  the  utem^ 
the  anomalies  of  position  are  more  freqnent,  and  the  danger  of  hemor- 
rhage is  still  further  enhanced.* 

•  SnKacLOEno,  "  Lchrbuch,"  pp.  206,  207. 
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CHAPTER  XIII. 

THE  PHYSIOLOGY  JXD  ilAXAGEMEyT  OF  CHILDBED. 

riie  puerperal  state  borders  closely  upon  pathological  comlitionf. — Post-partiim  chill. — 
Temperature. — The  pulse. — General  functions. — Retention  of  urine. — Lobs  of  weight. 
— Involution. — Separation  of  the  dcciJua. — Closure  of  the  sinuscr. — The  ccrrix. — 
The  Togino. — Position  of  uterus. — .tftcr-pains. — The  lochia. — The  secretion  ol 
milk. — Anatomical  considerations. — Milk-fever. — Composition  of  milk. — Diagnosis 
of  the  puerperal  state. — The  new-born  infant. — Changes  In  circulation. — The  navel. — 
Tumor  upon  the  presenting  part — Digestion  — Skin. — Icterus. — Loss  of  weight. — 
Uanugement  of  puerperal  slate. — Sleep. — Passing  urine. — Visit*  of  physician. — 
Washing  the  vagina. — Diet. — Laxatives. — Xui-sing. — Duration  of  lying-in  period. — 
Core  of  new-born  infant. — Dalb. — Cor<L — Nursing. — Wcl-nursca. — .\rtificiAl  fcediug. 

The  puerperal  state  occupies  the  border-land  between  health  and 
disease.  Tliough  in  a  strict  8en.se  physiological,  it  offers  a  variety  of 
conditions,  as  Schroeder*  has  pointed  out,  which,  at  other  times,  and 
under  other  circumstances,  would  be  regarded  as  pathological.  Thus, 
the  exfoliation  of  the  decidua,  and  the  copious  serous  transudation, 
with  the  abundant  formation  of  young  cells  which  accompanies  the 
development  of  the  new  mucous  membrane,  would  elsewhere  be  re- 
garded as  characteristic  features  of  catarrhal  inflammation.  The  acute 
degeneration  of  the  uterus  presents  a  phenomenon  which,  when  re- 
peated in  any  other  organ  of  the  bo<^ly,  would  prove  speedily  fatal. 
The  thrombus  formation  in  the  open  placental  vessels  possesses  no 
corresponding  physiological  analogue.  Again,  the  torn  vessels  may 
lead  to  hiemorrhage,  while  the  traumata  which  even  in  normal  labor 
result  from  parturition,  the  ease  with  which  deleterious  materials  are 
absorbed  by  the  wide  lymphatic  interspaces,  the  serous  infiltration  of 
the  pehnc  tissues,  the  exaggerated  size  of  the  lymphatics  and  veins, 
create  a  predisposition  to  innumerable  forms  of  disease.  The  nicety 
of  the  balance  between  normal  and  morbid  conditions  renders  it  j)ecul- 
iarly  necessary  for  the  practitioner  to  make  himself  familiar  with  the 
physiological  limits  of  the  phenomena  of  childbed. 

Postpartum  Chill. — The  exertion  of  labor  is  followed  by  a  sense  of 
comfort  and  repose.  Often  after  the  birth  of  the  child,  a  chill  seta 
in  of  greater  or  less  intensity,  but  of  short  duration,  and  of  no  prog- 
nostic imix»rtance.  It  is  \o  be  accounted  for  by  the  disturbance  of  the 
equilibrium  between  the  internal  temperature  and  that  of  the  external 
irface.  Thus,  toward  the  end  of  labor,  and  for  a  short  period  sub- 
juent  to  delivery,  the  loss  of  heat  is  increased  by  the  evaporation 

*  ScBnoEOKK,  "  Uandbuch  dcr  GobuilBblilfc,"  et«  Aufl.,  p.  SK. 


240  THE  PrERPERAL  STATE, 

from  the  lungs  and  skin,  and  the  cessation  of  muscular  effort.  This 
cooling  process  is,  however,  speedily  arrested  by  the  contraction  of  the 
cutaneous  arterioles.  During  the  period  which  intervenes  until  the 
external  and  internal  temperatures  rise  to  relatively  equal  levels,  the 
patient  experiences  chilly  sensations,  or  a  distinct,  well-defined  chill.* 
This  phenomenon  is  more  frequent  in  hyperaesthetic  women  and  iii 
those  whose  skins  are  bathed  in  profuse  perspiration,  especially  where 
there  has  been  some  necessary  e.\i)Osure  of  the  person  during  the  ex- 
pulsion of  the  head  or  of  the  placenta.  Under  the  influence  of  a 
warm,  dry  bed,  the  chill  at  once  subsides. 

Temperature. — A  rise  of  tcmi)crature  follows  the  parturient  act, 
averaging  one  and  a  half  degree  in  primiparse,  and  one  degree  in  mul- 
tipara;. This  elevation  continues  during  the  first  six  days,  with,  how- 
ever, moniing  remissions  and  slight  evening  exacerbations.  It  is  mosi 
juonounccd  in  the  first  twelve  hours,  especially  when  they  coincide 
with  the  normal  evening  increment.  In  the  following  days  the  high- 
est point  is  usually  reached  at  five  in  the  afternoon,  while  the  lowest 
temperature  is  found  between  eleven  and  one  in  the  early  morning. 
A  temperature  of  100J°  belongs  within  physiological  limits.  My  own 
temperature-tables  confirm  amply  the  opinion  of  Schroeder,  that  » 
rise  above  100|°  is  by  no  means  incompatible  with  a  generally  satisfac- 
tory condition  of  the  patient.  Schroeder  attributes  the  increased  heat 
production  to  the  combustion  of  organic  substances  which  attends  the 
involution  of  the  uterus.  To  this  are  to  be  added,  as  provoking  causes, 
the  reaction  of  small  wounds  in  the  course  of  the  genital  canal,  and 
the  disturbances  attendant  ujion  the  establishment  of  lactation. f 

The  Pulse. — In  contrast  to  the  increase  in  the  tempemture,  the 
pulse  often  exhibits  a  remarkable  diminution  in  frequency,  in  perfectly 
normal  cases  ranging  between  sixty  and  seventy  beats,  but  not  anfre^ 
quently  dropping  to  a  still  lower  level,  and  may  even  sink  to  less  than 
forty  pulsations  in  the  minute.  This  slowing  of  the  pulse  is  of  favor- 
able prognostic  import.  It  is  known  to  be  associated  with  diminished 
arterial  tension,  J  and  has  been  attributed  to  a  variety  of  not  very  sat- 
isfactory reasons,  such  as  the  sudden  removal  of  the  n  tern- placental 
vessels  from  the  circulation,  entailing  a  less  degree  of  labor  upon  the 
heart,  repose  in  bed,  and  disturbed  action  of  the  pneumogastric  ncrws. 
It  is  usually  most  marked  on  the  second  or  third  day.  and  doe*  not 
appear  to  be  sjiecially  influenced  by  the  establishment  of  lactition. 

General  Functions. — During  the  first  week  the  skin  is  active  aod 
moist ;  the  piitient  is,  therefore,  sensitive  to  temperature  changes,  and 

*  Fehlino,  "  Rim.  Bcobnchtungen  ab«r  den  Einfluss  der  todtcn  Fnicbtc  auf  die  Mw 
ter,"  "Arch.  f.  Gynnck.."  IJd.  rii,  p.  151. 

f  Vide  ScHnoKiPEk,  "  l^hwnngcrecha.ft,  Gcburt  und  Wochcnbetl,"  pp.  166-177 ;  SrastU 
BEBO,  "Lchrbiicli,"  p.  210. 

i  Metbkrg,  "  Ucber  die  PuIm  dcr  WOchnerinnen,"  "Arch,  f .  Gynaek.,"  Bd.  lU,  p.  Jli 
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subject  to  profnso  perspiration  when  warmly  corered  or  during  sleep. 
The  appetite  is  lessened,  the  thirst  is  increased,  the  bowels  are  slug- 
gish, and  the  urine  abundant.  In  spito  of  the  light  diet  and  repose 
in  bed,  the  amount  of  urea  eliminated  is  but  slightly  diminished. 
Sugar  in  the  urine  is  observed  at  the  time  of  the  establishment  of  lac- 
tation. It  disappears  soon  afterward,  to  reappear,  however,  whenever 
the  milk  production  is  in  excess  of  its  consumption.*  The  diabetes 
is,  thereftjre,  due  to  absorption,  f 

Retention  of  Drine. — In  the  first  day  or  two  following  confinement, 

Eietention  of  urine  is  a  common  occurrence.  It  results,  according  to 
pchroeder,  from  the  increased  capacity  of  the  bladder  following  the  re- 
Innval  of  pressure  from  the  gravid  uterus.  Many  women,  who  suffer 
from  retention  when  reclining,  are  able  to  voluntarily  urinate  when 
jaised  to  a  sitting  posture,  probably  because  of  the  greater  facility  with 
Irhieh.  in  the  latter  case,  the  pressure  of  the  lax  abdominal  parietes  can 
be  exerted  u])on  the  bladder. 

Loss  of  Weight. — Owing  to  the  rapid  retrograde  changes  in  the 
pelvic  organs,  the  discharges  from  the  genital  {tassage,  the  increased 
secretions  of  the  skin  and  kidneys,  combined  with  limited  ingestion  of 
food,  the  loss  of  weight  in  the  first  week  amounts  to  from  nine  to  ten 
unds,  or,  roughly  speaking,  to  about  one  twelfth  the  weight  of  the 
ody.t 
Involution. — The  processes  by  means  of  which  the  uterus  returns  to 
nou-puerjieral  condition  arc  inaugurated  at  the  commencement  of 
bor.     During  the  rapidly  following  contractions  of  the  uterus  the 
cell-eleraentd  are  consumed,  while,  at  the  same  time,  the  compression 
of  the  nutrient  vessels  cuts  off  fresh  supplies  from  the  oxidized  pro- 
jplasm.     The  fatty  degeneration  of   the  muscular  fibers  continues 
r  the  expulsion  of  the  ovum.     The  contractions  which  bear  the 
me  of  after-pains  point  to  the  continuance  of  muscular  cells  capable 
r  a  time  of  functional  performance.     Gradually,  however,  the  pro- 
line substances  are  converted  into  fats,  which  undergo  absorption, 
hether  the  enormously  enlarged  cells  of  pregnancy  ever  entirely  dis- 
I)ear  is  still  an  open  question.     In  the  fourth  week  young  cells  of 
new  formation  make  their  appearance  upon  the  external  layer  of  the 
terua,  from  which  eventually  a  new  uterus  is  developed.     Thus  de- 
uction  and  reparation  go  hand  in  hand.     In  from  six  to  eight  weeks, 
e  process  descrilwd  reaches  its  completion.     The  lochia  then  cease, 
d,  in  women  who  do  not  nurse,  mcnstrnation  returns  (Schrwder). 
Immediately  after  birth  the  uterus  weighs  upward  of  two  pounds  ; 
two  days  the  weight  falls  to  a  pound  and  a  half  ;  the  uterus  is  seven 


•  JoH*ssoT9KT,  "tleberden  Zuekergehalt  itn  Hnnio  dcr  Wucbnoriuncu,"  "Arch.  (. 
Prnu-k.."  lid.  vji,  p.  44S. 

f  Srncor.LiiEno,  I'x.  rit.,  p.  212. 

X  Gausmeh,  "  Muaiitsschr.  f.  GvburUk.,"  Bd.  zix,  p.  47. 
16 


242 


THE  PCERTERAL  STATE. 


to  eight  inches  in  length  and  about  four  and  a  half  inches  broad  ;  the 
vails  are  from  an  inch  to  an  inch  and  a  half  in  thickness  ;  at  the  eml 
of  a  week  the  uterus  weighs  a  pound,  and  is  five  to  sii  and  a  half  inches 
long ;  at  the  end  of  two  weeks  the  weight  is  three  fourths  of  a  pound, 
the  length  five  inches,  and  the  walls  hardly  a  half-inch  in  thickness. 
Of  course  the  individual  variations  from  these  averages  are  very  great.* 
In  six  weeks  the  process  usnally  reaches  the  end,  though  the  utenu 
remains  ever  after  somewhat  larger  and  more  rounded  than  in  nuUi* 
parte  (Spiegelberg). 

Reparation  of  the  Decidua. — With  the  expulsion  of  the  ovum  tha 
outer  portion  of  the  decidua  vera  for  the  most  part  adheres  closely  to  the 
reflexa,  wliile  the  meshy  portion,  with  tlie  fundi  of  the  glands,  remains 
attached  to  the  uterus.  The  adherent  portion  consists  of  emptj*  areolar 
spaces,  of  gland  septa,  of  lymphatic  spaces  and  blood-vessels,  while 
only  the  fundal  extremities  are  lined  with  glandular  epithelium,  f  Ai, 
however,  the  line  of  dcmarkation  rarely  takes  place  throughout  the 
entire  decidua  at  any  fixed  level,  fragments  of  the  outer,  more  com- 
pact layer  may  frequently  be  found  here  and  there  clinging  to  the  inner 
surface  of  the  residual  membrane.  J 

The  uterine  cavity  is  covered  and  in  part  filled  with  at  first  a  bloody 
and  subsequently  a  muco-sanguinolent  fluid  containing  blood  and  mu- 
cus corpuscles,  and  dccidua-cells  in  various  stages  of  degeneration. 

At  the  end  of  a  week  the  mucous  membrane  measures  at  most  from 
a  half  to  three  quarters  of  a  line  in  tliickness  ;  the  inner  surface  has 
become  smoother  from  the  disintegration  and  exfoliation  of  adherent 
shreds  ;  the  glands,  owing  to  diminished  size  of  the  utenis,  are  pressed 
closer  together,  and  assume  a  more  nearly  perpendicular  direction  ;  the 
gland-epithelium  extends  upward  along  the  gland-walls  to  the  surface 
of  the  membrane  ;  the  interglandular  spaces  are  filled  with  lymphoiil 
cells,  with  blood-corpuscles,  fat-granules,  and  epithelial  cells,  in  n  state 
of  fatty  degeneration.  As  the  regenerative  process  goes  on,  fine  capil- 
laries without  walls  form  in  the  interglandular  substance,  so  that  the 
latter  presents  the  appearance  of  granulation-tissue.  By  the  third  week 
these  vessels  of  new  formation  stretch  upward  to  the  surface  of  the 
mucous  membrane,  and  by  the  sixth  week  the  development  of  the  vas- 
cular network  is  complete.  In  the  second  week  the  lymphoid  cells  btgin 
to  dissolve,  and  thus  the  glands  are  brought  into  near  contact  with 
one  another.  Spindle-shaped  cells  of  young  connective  tissue  are  found 
between  the  glands  in  the  second  week,  and  with  continued  conncc- 


*  BdBXCR,  "  Uebor den  puerpcralcn  Uterus  "  ;  Sinclur,  "  UcusurcmcnU  of  the  CteriiM 
C«vity,"  "Trano.  of  the  Am.  Gynaec  Soc.,"  vol.  It,  p.  231. 

f  Ijcopolo,  "  StudieD  fiber  die  tJterugscbleimbaut,"  etc.,  "  Arch.  f.  OjTi«ek.,"  Bd.  lii,  p. 
180. 

X  KesTHElt,  "  Die  Lusung  dcr  niiittcrlicbcn  Eibiutc,"  "  Arch.  f.  Ojnack.,"  Bd.  xili,  p 
422. 
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tive-tissne  proliferation  the  flattened  tubules  are  drawn  upward,  and 
assume  a  perpendicular  direction.  The  epithelial  cells  at  tlic  mouths 
of  the  glands,  which  at  first  formed  separate  islets,  approach  one  an- 
other as  the  glands  assume  their  normal  positions,  and  by  actively 
multiplying  spread  from  the  circumference  until  they  form  a  contin- 
uous lining  to  the  wounded  surface. 

As  regards  the  principal  features,  the  changes  which  take  place  at 
the  placental  site  are  the  same  as  those  described  elsewhere  within  the 
uterine  cavity.  Immediately  after  delivery,  however,  the  surface  pos- 
an  uneven  aspect,  with  elevations  where  the  septa  of  the  serotina  ■ 
had  penetrated  between  the  placental  cotyledons,  and  with  intervening 
depressions.  The  moutlis  of  the  torn  vessels  are  closed  by  thrombi, 
and  large  vessels  are  irregularly  distributed  beneath  the  attached  resi- 
due of  the  mucous  membrane.  The  process  of  regeneration  at  the 
placental  site  takes  place  somewhat  more  slowly  than  eUewhere  within 
the  uterus. 

Closure  of  the  Sinuses. — By  the  eighth  month  of  pregnancy,  as  has 
been  mentioned,  a  portion  of  the  sinuses  beneath  the  placental  are  oblit- 
erated by  the  emigration  of  giant-cells  which  cause  coagulation  of  the 
blootl  circulating  through  them.  After  delivery,  the  blood  stagnates 
in  the  intact  vessels  in  such  a  way  that  at  first  the  inner  walla  are 
covered  with  fibrine,  while  the  center  contains  fresh  red  blood.  Tlie 
walls  then  thicken  by  proliferation  of  the  endothelium,  and  lymph- 
and  blood-corpuscles  penetrate  into  the  coagulated  layer.  Finally,  the 
thrombus  fills  the  entire  vessel,  8pindle-shai>ed  cells  radiate  from  the 
endothelium,  and  with  the  development  of  young  connective  tissue  a 
gradual  shrinkage  takes  place,  which,  however,  proceeds  slowly,  so  that 
four  to  five  months  after  birth  the  placental  site  is  still  distinguish- 
able.* According  to  Engelmann,  pigmentary  deposits  in  the  tissue  of 
the  mucous  membrane  arc  almost  conclusive  evidence  of  recent  deliv- 
erj',  as  after  menstruation  they  are  not  found,  probably  on  account 
of  the  superficial  character  of  the  haemorrhage. 

The  Cervix. — The  cervix  speedily  resumes  after  delivery  its  normal 
size.  At  first  it  has  a  soft  and  pulpy  feel.  The  os  internum  forms 
a  resistant  ring,  which  constitutes  a  well-defined  boundary  between 
the  corpus  and  cervix  uteri.  This  ring  varies  in  size  in  different 
subjects,  but  is  always  sufficiently  ojien  to  permit  the  introduction 
of  two  fingers.  Beneath,  the  walls  arc  thrown  into  transverse 
and  longitudinal  folds.  The  os  externum  is  usually  torn,  especially 
ufwu  the  sides,  and  the  thickened  labia  roll  outward.     The  length  of 

*  LcorotD,  "  Studien  iiber  die  UterurFchlcimliaut,"  etc.,  "  Arcfa.  t.  Gynaek  ,"  Bd.  zti, 

I6»;  ExoKLHAX.x,  "The  Mucous  Mcmbrine  of  the  Pterus,"  "Am.  Jour,  of  Obstet.," 

Ujr,  1876  ;  Spiideldkrg,  "  Lclirljuch."  p.  2M  ;  Schhokdhi,  "  Lehrbuch,"  p.  222  ;  Kttrnat, 

'Die  Losung  der   roulKrlichcn  EihSutc,"  etc.,   "Aroli.  f.  G;ii»ek.,"  Bd.  liii,  p.  422 j 

iFuKOLAiltilii,  "  Arch.  f.  Gynaek.,"  Dd.  ix,  p.  22, 
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the  canal  measures  two  and  three  quarters  inches,  and  upward.  At 
the  end  of  twelve  hours  the  distinction  between  the  cervix  and  vagi- 
na is  clearly  marked,  and  the  os  internum  is  so  far  closed  tljat  a  cer- 
tain amount  of  force  is  requisite  to  pass  two  fingers  into  the  uteriuo 
cavity.  The  contraction  of  the  os  internum  renders  the  longitadiual 
folds  more  pronounced  in  the  upper  portion  of  the  canal.  From  this 
time  on,  the  involution  of  the  cervix  advances  rapidly.  At  the  end 
of  twelve  days  the  canal  is  shortened  to  an  inch  in  length.  Aa  the 
longitudinal  muscles  contract,  the  plicae  palmatae  become  distinct  m 
transverse  ridges.  The  longitudinal  folds,  with  the  exception  of  thi' 
anterior  and  jiosterior  ridge  which  belong  to  the  i)liciB  palmata?,  dis- 
appear with  the  retrograde  changes  which  take  i)laco  in  the  mucotu 
membrane.  The  os  externum  lung  remains  patulous,  and  permits  the 
finger  to  pass  to  the  os  internum  for  a  period  varying  between  the  sev- 
enth and  fourteenth  days.  The  anterior  lip  is  thicker  than  the  po!*te- 
rior,  and  is  fre<iuent]y  the  Beat  of  erosions  and  granulations.  The 
involution  of  the  vaginal  portion  is  not  completed  until  after  the  ex- 
piration of  five  to  six  weeks.* 

The  Vagina. — The  vagina  during  the  first  few  days  is  soft,  smooth, 
and  relaxed,  and  requires  from  tliree  to  four  weeks  to  regain  its  nor- 
mal dimensions.  The  contraction  and  involution  proceed  more  rap- 
idly at  the  introitus  than  above  in  the  neighborhood  of  the  fornix, 
though,  owing  to  the  presence  of  lacerations,  it  remains,  with  few 
exceptions,  permanently  wider  than  in  women  who  have  never  borne 
children. 

Position  of  the  Uterus. — Immediately  after  the  expulsion  of  the 
placenta  the  contracted  uterus  is  felt  through  the  ahdominal  walls  as  a 
firm,  solid  body,  of  a  flattened,  pyriform  shape.  When  both  hips  arc 
on  the  same  level,  and  both  bladder  and  rectum  are  empty,  the  nt««ras 
is  found  in  the  median  line  with  the  fundus  between  the  symphysis 
and  the  navel.  At  the  same  time  the  weight  of  the  body  and  the 
laxity  of  the  abdominal  walls  lead  to  a  moderate  degree  of  ante- 
flexion. Urine  in  tlie  bladder  and  fseces  in  the  rectum  give  rise  to  a 
certain  amount  of  lateral  displacement,  and  now  and  then  to  a  torsion  of 
the  uterus  upon  its  long  axis.  As  in  pregnancy,  the  fundus  of  the  ute- 
rus is  thus  generally,  though  not  always,  directed  to  the  right,  and  the 
left  border  looks  to  the  front.  The  mean  elevation  of  the  fundus  above 
the  symjihysis  is  about  four  and  one  third  inches,  the  width  of  the  fiitt'^ 
dus  is  upward  of  four  and  a  half  inches,  and  the  length  of  the  entif 
uterine  cavity,  as  measured  by  the  sound,  is  in  the  neighborhood  of  six 
inches.     The  dimensions  of  the  uterus  are  somewhat  less  in  primipar 

•  LoTT,  "  Zur  Anatomic  und  Physiologic  der  Corrii  Tteri,"  pp.  87  rt  ttq. ;  B6lUlM^3 
"  Ueber  den  pucr|>crnlcn  I'tenis,"  p.  47,  states  that  nt  the  end  of  the  second  wrek  th< 
o^  internum  peiinitu  the  passage  of  the  finger  in  about  half  the  cases,  but  i«  closed  in  all 
bjr  the  end  of  the  third  wccl<. 
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than  in  multipane.  A  full  bladder  pnshes  the  fundus  upward,  aud 
increases  the  longitudinal  diameter  of  the  organ.  Boruer  has  obserrcd 
an  increase  from  this  cause  amounting  to  three  and  a  half  inches. 

A  diminution  in  the  size  of  the  uterus  is  apparent  in  most  cases  in 
the  course  of  the  first  twenty-four  hours.  An  actual  increase  is  either 
pathological  or  due  to  the  above-mentioned  influence  of  the  bladder. 
The  diminution  is  most  marked  in  the  first  twenty  days,  but  after- 
ward progresses  at  a  slow  rate.  About  the  tenth  day  the  fundus  sinks 
below  the  level  of  the  symphysis  pubis,  and  the  posterior  surface  of 
the  anteflected  uterus  occupies  the  plane  of  the  brim.* 

After-Pains. — The  reduction  of  the  uterus  in  the  first  few  days  of 
the  childbed  period  is  in  the  main  the  result  of  contractions,  termed 
ter-pains,  resembling  those  of  labor  both  as  regards  the  hardening 
of  the  uterine  walls  perceptible  through  the  abdominal  coverings,  and 
the  nature  of  the  dolorous  sensations  which  they  evoke.  The  after- 
pains  stretch  over  a  period  varying  from  one  to  four  days.  Their 
duration  and  intensity  are  in  inverse  proportion  to  the  duration  and 
tivity  of  the  preceding  labor.  On  this  account  they  are  more  pro- 
nounced in  multjpane,  while  they  are  often  absent  subsequent  to  a 
first  delivery.  Thej'  are  intimately  associated  with  the  permanent  re- 
traction of  the  uterus,  and  are  therefore  to  be  regarded  as  a  normal 
and  favorable  i)henomenon.  They  are  esj>ecially  prominent  in  cases 
of  over-distention  of  the  uterus,  as,  for  instance,  in  cases  of  twin  preg- 
nancies and  hydramnios.  Suckling  the  infant  produces  reflex  contrac- 
tions of  a  somewhat  intense  character. 

The  Lochia. — The  discharges  from  the  genital  passage  consequent 
upon  delivery  are  termed  the  lochia.     At  first  the  latter  are  composet:! 
of  pure  blood  with  coagula  of  fibriue,  but  after  a  few  hours  the  wound- 
surface  of  the  uterus  famishes  an  abundant  exudation  of  a  serous, 
.Ikaline  fluid,  which  washes  away  in  its  descent  the  secretion  from  the 
ervix  and  the  vaginal  mucus.     For  the  first  two  or  throe  daj-s  the 
lochia  are  of  a  red  color  {lochia  rubra)  from  the  commingling  of  blood, 
while  upon  the  third,  fourth,  and  sometimes  upon  the  fifth  day,  as  the 
sanguineous  elements  diminish,  they  present  a  pale-red  color  {lochia 
serosa).     As  constituents  we  find  under  the  microscope  cervical  and 
vaginal  epithelium,  blood  and  mucus  corpuscles,  bits  of  decidua,  and 
metimes  shreds  of  membranes  and  of  the  placenta.     The  organic  con- 
titucnts  consist  of  albumen,  mucine,  the  sajwnified  fat*i,  aud  a  variety 
f  saline  matters.     From  the  fifth  to  the  seventh  or  eighth  day  the  dis- 
iharge  continues  thin,  but  the  blood-corpuscles  become  less  abundant, 
■while  there  is  an  increase  in  the  pus-cells  and  fatty  globules.     In  the 

•  Bonxrjt,  loe.  al. ;  Crcii^  "  Bcitri^  zur  ncftimnrongdcr  oormalun  Ln^  dergmmden 
Jficbinnuttcr,"  "  Arch.  f.  Gvnaek.,"  Bd.  i,  1870,  p.  8i  ;  Pfasnkuco,  "  Ucber  die  EinfluM 
cr  Ktchbar-Orgnne  »uf  die  La^  und  Inrolution  der  puerperaleo  Uterus,"  "Arch.  t.  Gf- 
ck.,"  Bd.  iii,  1872,  p.  327. 
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second  week  the  discharge  becomes  of  a  grayish-white  or  greenish-jel- 
low  color  (lochid  alba  seu  lactea),  and  of  a  creamy  consistence.  It 
contains  chiefly  pus-corpuscles,  young  epithelial  cells,  spindle-shaped 
connective-tissue  cells,  fat-granules,  free  fat,  and  crystals  of  choles- 
torine.  The  reaction  is  neutral  or  acid.  Gradually  the  discharge 
diminishes,  becomes  transparent,  and  finally  assumes  a  normal  appear- 
ance. After  the  fourth  day  the  odor  is  recognizable,  and  the  lochia 
are  found  to  contain  bacteria,  indicative  of  decomjwsition.  In  the 
vaginal  secretion  the  trichomonas  vaginalis  is  likewise  present.  To- 
ward the  end  of  the  first  week,  and  especially  after  leanng  the  bed, 
fresh  blood  often  makes  its  appearance.* 

Tlie  quantity  of  the  lochia  varies  with  the  peculiarities  of  the  indi- 
vidual. It  is,  as  a  rule,  greater  in  multipara?,  in  women  who  do  not 
nurse  thoir  children,  and  in  those  of  flabby  fiber,  who  habitually  men- 
struat*  abundantly.  The  mean  quantity,  according  to  Gassner,  of  the 
lochia  crucnta  or  rubra  (to  fourth  day)  amounts  to  nearly  two  and  ■ 
fourth  pounds ;  of  the  lochia  serosa  (to  sixth  day)  to  rather  more  than 
nine  ounces  ;  and  of  the  lochia  alba  (to  ninth  day)  to  six  and  two  thirdu 
ounces :  so  that  the  entire  amount  lost  during  the  first  eight  davs 
reached  the  total  amount  of  nearly  three  and  a  quarter  pound*. 


TnE  Secbetion  of  Milk. 

Anatomical  Considerations. — The  breasts,  wliich  furnish  the  scerr- 
tion  of  the  milk,  are  two  large  glands  of  the  compound  racemose  vari- 
ety. They  are  covered  by  a  fine,  supple  skin  and  a  layer  of  adipose 
tissue,  which  increases  in  thickness  toward  the  i>eriphery  of  the  organ. 
The  mass  of  the  glandular  substance  is  composed  of  from  fifteen  to 
twenty-four  lobes,  which  in  turn  are  subdivided  into  lobules  made 
of  a  greater  or  less  number  of  acini,  or  culs-de-sac.  Fine  canalici 
start  from  the  latter,  and  unite  together  to  form  the  canals  of  tf)" 
lobules.  These  again  anastomose,  to  form  a  principal  canal  for  each 
lobe,  termed  the  lactiferous  duct.  The  lactiferous  ducts  terminate 
the  nipple  by  small  openings  measuring  only  fn»m  one  sixtieth  to 
fortieth  of  an  inch.  Each  duct,  as  it  passes  downward,  enlarges  in  tlic 
nipple  to  one  twenty-fifth  or  one  twelfth  of  an  inch  in  diameter,  and 
beneath  the  areola  it  presents  an  elongated  dilatation,  from  one  sixth 
to  one  third  of  an  inch  in  diameter,  called  the  sinus  of  the  duct 
(Flint).  The  spaces  between  the  lobes  are  filled  with  adipose  tissue, 
and  the  various  elements  which  constitute  the  mammary  glands  ar« 
united  into  a  single  mass  by  a  dense  connective  tissue  continuous  with 
that  of  the  subcutaneous  layer.  The  acini,  which  are  merely  rudimen- 
tary in  the  non-pregnant  state,  are  lined  with  a  single  layer  of  small 
polyhedral  cells,  assuming  a  more  cylindrical  character  in  the  neighbor- 

*  Vide  ScnnoEuoi,  "  Lebrbuch,"  etc.,  6te  Aufl.,  p.  226  ;  SntoELDUo,  "  Lelirbud),**  p 
SI8. 
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hood  of  the  canalicular  ducta.  The  main  ducts  are  lined  with  low 
cylindrical  cells,  and  contain  in  their  walls  non-striated  muscular  fibers, 
the  contractions  of  which  are  the  cause  of  the  spurting  of  the  milk  in 
lactation. 


Flo.  149. — MAinmiUT  gUnd.  a,  _., 
«,  e,  e,  «,  r,  Inbn1c»  oC  tlip  Klnni 
duote ;  '2,  cxtreniitiua  of  tbc  luctiferoiu  duots. 


nipple,  the  oentral  portioo  of  which  is  retracted  ;  A,  nnioU ; 
land:  1,  «iDii«,  or  dilftted  portion  of  oue  of  the  lactiferous 


(Licgeoia.) 


During  pregnancy  the  breasts  enlarge  in  consequence  of  the  swelling 
and  increase  of  the  connective  tissue,  the  accumulation  of  fat  between 
the  lolxjs,  and  the  multiplication  of  the  acini,  which  fill  with  fatty  glob- 
inles  resulting  from  the  disintegration  of  the  lining  epithelial  cells. 
The  changes  in  the  secretory  apparatus  give  rise  to  irregularly  dis- 
tributed nodular  cords,  which,  however,  at  first  are  most  distinct  at 
the  periphery,  and  thence  advance  toward  the  center  of  the  organ. 
With  continued  development  a  lactescent  fluid  is  produced,  which 
either  exudes  spontaneously  from  the  nipple  or  is  discharged  by  press- 
ure. 

Milk-Fever. — About  the  third  or  fourth  day  of  the  childbed  period, 
the  turgescence  of  the  breast*  is  suddenly  increased,  and  they  become 
full,  tense,  nodular,  and  sensitive  to  the  touch.  The  axillary  glands 
enlarge,  and  radiating  pains  are  experienced  in  the  arm  and  shoulder. 
The  intensity  of  the  mammary  congestion  varies  in  different  individ- 
uals. It  is  more  pronounced  in  women  who  postpone  nursing  their 
children  until  after  the  secretion  of  milk  is  fully  established.     In  ex- 
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ceptional  cases  it  may  be  absent  altogether.  Since  the  general  intro- 
duction of  the  thermometer  into  practice,  and  the  better  understanding 
of  tiie  causes  of  febrile  tempcnitures  in  the  puerperal  starte,  the  exist- 
ence of  a  distinct  milk-fever  referable  to  functional  disturbances  in 
the  breasts  during  the  period  in  question  has  been  found  to  be  an  en- 
tirely exceptional  occurrence.  The  temperature  tables,  which  have 
been  kept  with  great  regularity  for  the  past  ten  years  in  the  Maternity 
Hospital  of  this  city,  prove  that  under  normal  conditions  the  tempera- 
tares  of  the  third  day  do  not  rise  above  100i°.  With  this  sub-febrile 
increase  there  is,  indeed,  often  conjoined  considerable  general  dis- 
turbance, indicated  by  slight  chilly  sensations,  headache,  anorexia, 
and  a  (juickcncd  pulse,  which,  however,  disappear  in  the  course  of 
twenty-four  hours,  with  profuse  perspiration,  and  an  abundant  secre- 
tion of  milk.  Most  writers  regard  the  higher  temperatures  which  are 
sometimes  found  associated  with  extreme  turgescence,  tenderness,  and 
reddening  of  the  mammne,  and   which  subiido  when  the  latter  are 


Fio.  143.— Section  through  ndniu  from  breast  of  a  Dureing  woman.     (Billroth.) 


partially  unlosided,  as  dependent  upon  a  non-suppurative  form  of 
parenchymatous  inflammatinn. 

Composition  of  Milk, — Milk  is  composed  of  a  fluid  portion,  and  of 
formed  constituents,  tlie  first  derived  from  the  blood,  and  the  second, 
termed  the  milk-globules,  from  the  epithelial  contents  of  the  acini. 
In  the  proihiction  of  the  milk-globules,  the  gland-cells  actively  multi- 
ply, and  become  filled  with  granular  particles,  which  gradually  coi> 
lesce  to  form  drops  of  fat.  Subsequently  the  nuclei  and  the  contours 
of  the  cells  disai)pear,  so  that  the  latter  consist  of  mulberry-shaped 
aggregations  of  fat-drops  held  together  by  the  remains  of  the  cell-pro- 
toplasm.    The  epithelial  elements  thu3  metamorphosed  are  termed 
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colostrum-corpuscles.  They  are  found  sparingly  distributed  in  the 
crude,  imperfectly  formed  secretion  known  as  colostrum,  which  is  fur- 
nished by  the  breasts  of  women  who  have  been  but  recently  confined. 
Finally,  the  fat-globules  of  large  and  small  size  separate  from  one  an- 
other, and  form  an  emulsion  witli  the  fluid  transuded  from  the  blood, 
a  process  aided,  according  to  Kehrer,  by  the  dififasion  through  the  fluid 
of  the  residual  protoplasm  of  the  cells.* 

Colostrum  is  a  watery,  semi-opaque,  mucilaginous  fluid,  containing 
yellowish  streaks  compt)sed  of  fat-globulea  and  fatty-degenerated  cells 
which  hang  together  in  stringy  masses.  It  is  distinguished  from  true 
milk  not  only  in  the  physical  characteristics  mentioned,  but  in  the 
greater  jjrojwrtion  of  sugar  and  inorganic  salts  it  contains,  and  in  the 
fact  that  it  coagulates  upon  boiling.  It  possesses  laxative  qualities, 
which  render  it  of  use  to  the  infant  in  aiding  the  removal  of  the  me- 
conium. 

Perfectly  formed  milk  contains  from  2*5  per  cent,  to  7*6  per  cent, 
butter  in  emulsion,  and  from  3 -2  per  cent,  to  six  per  cent,  milk-sugar 
in  solution.  Both  of  these  substances  arc  directly  manufactured  by 
the  gland-structures.  It  possesses  likewise  a  proteine  substance  termed 
caseinc,  which  fluctuates  in  quantity  between  one,  three,  and  four  per 
cent.  Kehrer  maintains  that  it  is  not  held  in  the  milk  in  solution, 
but  is  composed  of  particles  derived  from  cell-protoplasm  which  are 
diflased  through  the  fluid.  The  salts  in  the  milk  amount  to  0*14  per 
cent.f 

The  Diagnosis  of  the  Puerperal  State. — The  diagnosis  of  recent  de- 
livery is  based  upon  the  physiological  conditions  which,  we  have  seen, 
characterize  the  puerperal  state.  Thus,  the  abdomen  is  flabby  and 
wrinkled,  with  pigmented  linea  alba,  and  is  traversed  by  white  and  red 
lines ;  the  breasts  are  full,  tense,  and  nodular,  and  secrete  milk  or 
colostrum  ;  the  areola  about  the  nipple  is  discolored  ;  the  uterus  is 
enlarged,  antcflexcd,  palpable  through  the  abdominal  wall,  and  is  ex- 
cited to  contract  by  pressure  ;  the  vulva  is  swollen,  the  labia  gape 
apart,  the  hymen  is  ragged,  the  perinienm  is  distensible,  and  in  recent 
cases  lacerations,  in  older  ones  ulcers  or  granulating  wounds,  are  found 
about  the  vaginal  orifice  ;  in  the  smooth,  lax  vagina  there  is  observable 
the  absence  of  the  columna?  rugarum  ;  the  cervix  is  soft,  wide  below 
and  narrowing  above,  with  the  labia  often  torn  and  contused  ;  when 
the  finger  can  be  passed  into  the  uterine  cavity,  thrombi  may  be  felt 
at  tlie  placental  site  ;  finally,  the  lochia  are  hardly  likely  to  be  con- 
founded with  hfemorrhages  or  discharges  from  non-puerperal  causes. 

During  the  first  two  weeks  an  approximative  estimate  may  be  made 
as  to  the  date  of  confinement  by  bearing  in  mind  that  just  after  delivery 
colostrum  is  found  in  the  breasts,  the  lochia  are  bloody,  and  the  lacera- 


•  EEnuTR,  "  Ziir  Morphologic  dea  Uilcb-Casdns," 
f  SriKGELBECc,  loe.  cil.,  p.  '221. 


'  Arch.  f.  Gynnek,"  D<1.  ii,  p.  L 


250 


THE  PUERPEHAL  STATE. 


tions  about  the  rulva  present  a  fresh  appearance  ;  that  during  the  fol- 
lowing days  the  loehial  secretion  changes  first  to  a  serous  and  then  to 
a  purulent  character  ;  that  the  uterus  gradually  diminishes  in  size, 
the  fundus  at  the  tenth  day  sinking  below  the  upper  border  of  the 
symphysis,  while  the  os  internum  remains  patulous  to  the  tenth  day, 
and  is  usually  impassable  for  the  finger  after  the  twelfth  day. 

The  New-born  Infant. 

With  the  first  inspiration  the  thorax  expands,  and  air  fills  the 
alveoli  of  the  lungs  ;  at  the  same  time  the  blood  passes  from  the  right 
side  of  the  heart  to  the  capillaries  of  the  pulmonary  organs,  and  is 
returned  arterialized  to  the  left  side  of  the  heart.  As  a  consequence 
of  the  establishment  of  the  pulmonary  circulation,  the  ductus  arteri- 
osus contracts,  the  foramen  ovale  closes,  and  the  left  ventricle  nnder- 
goes  eccentric  hypertrophy.  As  a  consequence  of  the  diversion  of  a 
part  of  the  blood-currents  to  the  lungs,  the  pressure  in  the  aorta  sinks, 
and  the  circulation  in  that  portion  of  the  umbilical  arteries  which  lies 
outside  the  navel  ceases,  while  thoracic  aspiration  empties  the  umbili- 
cal vein.  Tlie  cord  dries  from  the  cut  surface  toward  the  navel,  and 
drops  off  on  the  fourth  or  fifth  day.  The  line  of  demarkation  forms 
at  the  termination  of  a  capillary  network  which  extends  upward  npon 
the  cord  to  a  distance  of  from  three  to  four  lines  from  the  skin.  When 
the  cord  drops  off,  a  wounded  surface  is  left,  which  heals  in  a  few 
days. 

The  swelling  upon  the  presenting  part  subsides  mostly  in  twenty- 
four  to  forty-eight  hours.  Thb  head  slowly  resumes  its  normal 
shape — a  process  completed,  probably,  in  the  course  of  two  to  thre« 
weeks. 

Soon  after  birth  the  meconium  is  discharged  from  the  intestines, 
and  in  a  few  days  the  evacuations  assume  a  feculent  character.  The 
production  of  pepsin  in  the  stonaach,  and  the  secretion  by  the  pancreas 
of  a  fluid  capuble  of  emulsifying  fats  and  digesting  albuminoid  sub- 
stances, render  the  assimilation  of  milk  practicable.  The  kidneys 
excrete  an  abundance  of  urine  of  a  low  specific  gravity. 

About  the  third  day  an  exfoliation  of  the  epithelium  begins,  which 
is  maintained  for  a  week,  or  even  a  longer  period.  During  this  time 
the  hyperiemia  of  the  skin  is  very  marked,  and  imparts  to  it  a  red 
color,  which  as  it  fades  passes  into  a  yellowish  tint.  The  breasts  in 
both  sexes  swell  very  commonly,  become  red  and  sensitive,  and  yield 
u|)on  pressure  a  serous,  milky  fluid. 

Icterus  of  the  new-born  infant  is  a  pretty  common  affection. 
Its  occurrence  is,  however,  largely  infliltenced  by  local  conditions. 
Thus,  Porak  placed  the  frequency  at  eighty  per  cent,  among  the  chil- 
dren born  in  the  Ilopital  Cochin  in  Paris  ;  Kehrer,  in  the  vast  mater* 
nities  of  Vienna,  at  sixty-eight  per  cent.  ;  Ebstein,  in  Prague,  at  for^* 
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two  per  cent.  ;  while  West  declares  it  is  a  rare  phenomenon  at  the 
Rotunda  Hospital  in  Dublin.  It  develops  usually  upon  the  second  or 
tliird  day,  and  ends,  as  a  rule,  by  the  sixth  to  eighth  day.  Kehrer* 
has  shown  statistically  that  it  occurs  more  frequently  in  boys,  in  pre- 
mature infants,  in  the  children  of  primipnrae,  and  as  a  consequence  of 
malprescntations.  It  is  likewise  promoted  by  atcflectasis,  by  intes- 
tinal affections,  by  depressing  the  temperature  of  the  child,  by  insuf- 
ficient feeding,  and,  in  a  word,  by  all  the  various  pathological  condi- 
tions and  uufiivorable  hygienic  influences  intensifying  or  giving  an 
abnormal  direction  to  the  ordinary  changes  which  take  place  in  the 
blood  (Ebstein).  Its  frequency  in  lying-in  hospitals  is  probably  con- 
nected with  a  septic  infection,  for  which  the  wounded  surface  at  the 
navel  furnishes  the  point  of  entry.  It  is  rarely  dependent  ujion  gastro- 
duodenal  catarrh,  upon  a  narrowing  of  the  bile-djict,  or  upon  reten- 
tion of  meconium.  The  fieces  are  stained  with  bile.  In  all  the  tissues 
of  the  body,  and  most  abundantly  in  the  kidneys,  pigment-crystals 
and  yellowish-red  amorphous  granules  are  found  deposited  in  greater 
or  less  quantities.  It  is  as  yet  an  unsettled  question  as  to  whether 
these  pigment-bodies  are  the  products  of  the  liver,  or  result  from  the 
disiutegration  of  the  blood-corpuscles.  A  very  considerable  destruc- 
tion of  the  latter  is  found  in  all  cases  of  icterus  of  the  new-born.  The 
tissue  waste  is  likewise  marked.  Hofmeierf  found  the  average  loss  of 
weight  in  icteric  children  on  the  third  day  after  birth  was  9".3  per  cent, 
of  the  original  weight,  whereas  in  non-icteric  children  it  was  but  5  09 
per  cent.  The  urine  contained  an  excess  of  urea  and  uric  acid,  and 
pigment-bodies  proportioned  to  the  intensity  of  the  icterus.  The  pig- 
ment-bodies, he  claims,  furnished  the  characteristic  color  reaction 
with  nitric  acid  of  the  acids  of  the  bile.  An  exi)ectant  treatment  is 
the  only  rational  one.  Laxatives  are  unnecessary,  and  perhaps  harm- 
ful, t 

Owing  to  the  discharge  of  meconium  and  urine,  and  the  limited 
amount  of  sustenance  at  its  disposal,  the  new-born  infant  experiences 
a  loss  of  weight  in  the  first  two  to  three  days,  estimated  at  from  seven 
to  eight  ounces.  After  the  second  or  third  day  the  loss  is  gradually 
recovered,  so  that  between  the  fifth  and  eighth  day  the  weight  at  birth 
is  reached.  The  loss  of  weight  is  greater  in  the  children  of  primiparae 
than  in  those  of  multiparse,  in  artificially  nourished  infants,  and  where 
the  immediate  application  of  the  ligature  to  the  cord  at  birth  has 
been  resorted  to. 


♦  Rkhuer,  "  Stiidien  uber  den  Ictenu  Xconatorum,"  "  Jahrbuch  t.  Paedialrik,"  BJ.  H, 
p.  71.  1871. 

f  nonrnss,  "  Die  Gclbsucht  der  neugeborenen,"  "  Ztsclir  f  Jr  Gcburtah.  und  Gynaek.," 
vol.  Tli,  p.  287. 

X  Edstei!!,  "  XJeber  die  Gelbsucbt  bei  oeugeborencn  EinJci-n,"  Volkmann's  "  SammL 
Idin.  Vortf.,"  No.  180. 
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Thk  Management  of  the  Pl'euperal  State. 

Sleep. — After  every  precaution  has  been  taken  against  hnemorrhage, 
after  the  patient  has  been  washed  carefully  and  placed  upon  clean,  dry 
bedding,  and  after  the  baby  has  been  bathed  and  dressed,  it  is  very  de- 
sirable that  the  motlicr  should  enjoy  a  few  hours  of  refreshing  sleep. 
To  this  end  the  room  should  be  darkened,  and  absolute  stillness  en- 
forced. The  crying  of  the  baby,  the  affectionate  salutation  of  friends, 
or  the  tidying  of  the  room  by  household  Marthas,  often  becomes  the 
starting-point  of  nervous  restlessness,  which  is  with  diflRculty  oTer- 
come  by  the  aid  of  the  strongest  soporifics.  Should  the  mother  feel 
faint  and  exhausted,  she  should  be  allowed  a  cup  of  hot  tea  or  bouillon. 

In  multiparae  it  is  well  to  leave  with  the  nurse  some  form  of  ano- 
dyne, to  be  administered  in  case  sleep  is  interrupted  by  the  frequent 
recurrence  and  severity  of  the  after-pains.  Opiates,  while  they  lull 
the  pain,  do  not,  after  labor,  arrest  those  physiological  changes  in  the 
uterus  with  which  the  after-pains  are  associated. 

Passing  Urine. — As  the  natural  impulse  to  urinate  after  delivery  a 
very  feeble,  even  when  the  bladder  is  full,  the  nurse  should  be  in- 
structed to  solicit  the  patient  to  pass  water  in  the  course  of  eight  or 
ten  hours.  The  act  of  urination  should  be  performed  ujion  the  back, 
which  of  course  necessitates  the  use  of  the  bed-pan.  To  be  sure,  there 
are  a  good  many  women  who  are  able  to  puss  water  without  difficnltj 
in  the  sitting  posture,  who  fail  in  the  attempt  when  recumbent.  Still, 
the  risk  of  exciting  hsemorrhage  by  placing  the  patient  upright,  daring 
the  first  four  or  five  days  after  delivery,  is  always  sufficient  to  control 
the  action  of  the  careful  physician.  The  physician  should  make  it  « 
rule  to  visit  his  patient  within  twelve  hours  from  the  time  of  confine- 
ment. He  should  then  inquire,  not  only  whether  she  has  passed 
water,  but  ascertain  the  quantity  voided.  If  the  quantity  has  not 
exceeded  three  to  four  ounces,  he  should  introduce  the  catheter  and 
make  sure  that  the  bladder  is  completely  emptied.  In  cases  of  reten- 
tion, the  urine  should  be  drawn  at  least  three  times  in  the  tweuty-fonr 
hours.  Before  using  the  catheter,  the  external  parts  should  be  care- 
fully washed,  to  avoid  conveying  the  lochia  into  the  bladder,  as  the 
lochial  discharge  after  the  first  day  is  liable  to  excite  cystitis.  In 
introducing  the  catheter  beneath  the  bedclothes,  the  urethral  orifice 
can  readily  Iw  detected  by  first  feeling  for  the  tumefied  urethra  with 
the  index-finger  of  the  right  hand  through  the  anterior  vaginal  wall, 
and  then  following  it  in  a  forward  direction  until  the  meatus  is 
reached. 

Visits  of  the  Physician. — The  physician  should  see  his  patient  at 
least  once  daily  during  the  first  week  following  confinement.  During 
the  first  four  days  it  is  my  custom  to  make  both  a  morning  and  even- 
ing visit,  not  only  for  the  purpose  of  noting  carefully  the  pulse  acd 
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temperature,  but  to  be  sure  that  my  patient  is  not  made  a  victim  to 
tiie  truditional  prejudices  and  suijerstitiona  of  the  monthly  nurse.  If 
the  physician  will  take  the  trouble  to  call  occasionally  upon  his  patient 
subsequent  to  the  first  week,  to  insure  the  unretarded  progress  of 
pucrpenil  convalescence,  he  will  do  much  to  circumscribe  the  field  of 
gyna'fological  iiractice. 

General  Directions. — Great  pains  should  be  taken  to  keep  the  air 
of  the  lying-in  chamber  fresh  and  pure.  If  the  room  is  warm,  the 
patient  should  be  lightly  covered,  owing  to  the  tendency  during  child- 
bed to  profuse  perspirations.  There  is  no  foundation  for  the  i)revalent 
belief  that  it  is  dangerous  to  comb  the  hair  of  a  puerperal  woman. 
Nothing  contributes  so  much  to  the  removal  of  soreness,  and  the  heal- 
ing of  wounds  in  the  genital  canal,  as  cleanliness.  Every  morning 
the  external  parts  should  be  washed  carefully,  and  at  least  twice  daily 
the  vagina  should  be  syringed  with  some  warm  disinfectant  lotion. 
5Iy  own  favorites  are,  for  the  first  three  days,  an  infusion  of  camomile 
or  a  saturated  solution  of  boracic  acid.  Alter  the  third  day,  when 
decomposition  of  the  lochia  is  apparent  to  the  sense  of  smell,  carbolic 
acid  (  3  j  ad  Oj)  should  receive  the  preference. 

Diet. — The  diet  should  be  selected  with  reference  to  the  physio- 
logical requirements  of  the  patient.  Thus,  during  the  first  three  days, 
when,  as  a  rule,  the  patient  is  thirsty,  and  is  indifferent  to  solid  food, 
the  diet  slionid  consist  of  gruel,  milk,  milk-toast,  and  tea,  to  which 
may  be  added  clear  soups  and  bouillon  should  more  stimulating  ali- 
ments be  called  for.  It  is  equally  desirable  on  the  one  hand  to  avoid 
exciting  colics  and  catarrhal  affections  of  the  stomach  by  too  early 
resorting  to  a  suhst^intial  regimen,  and  on  the  other  to  remember  that 
the  speedy  establishment  of  an  abundant  milk  secretion  is  apt  to  be 
hindered  by  subjecting  women  to  a  process  of  semi-starvation.  After 
the  bowels  have  moved  on  the  third  or  fourth  day,  the  normal  apjwtite 
usually  returns.  All  easily  digested  articles  of  food,  such  as  soft- 
boiled  eggs,  chicken-broth,  small  birds,  steak,  chops,  and  the  like, 
according  t<^>  the  taste  of  the  patient,  should  then  be  allowed.  Cooked 
fruits  are  of  service  in  overcoming  the  natural  constipation  of  the 
puerperal  period.  The  popular  prejudice  against  fi.sh  and  vegetables 
cnnt«ining  a  large  anumntof  nitrogeuized  substances  seems  to  me  well 
founded. 

Laxatives. — The  canonical  practice  of  administering  a  laxative  on 
the  tiiird  day  is  of  unquestionable  utility.  Very  few  women  escape 
from  an  accnraulation  of  fecal  matter  during  the  last  weeks  of  preg- 
nancy— an  accumulation  which  is  often  enormous  in  quantity,  and 
which  creates  a  predisposition  to  puerperal  affections.  The  remedies 
selected  should,  however,  be  adapted  to  the  peculiarities  of  the  indi- 
ridual.  In  some  women  an  ordinary  injection  of  soap  and  olive-oil 
in  water  snffices  to  procure  an  adequate  evacuation  ;  in  others  the  ob- 
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ject  is  falfiUed  by  the  milder  laxatives,  such  as  the  compound  rhnl 
pill,  a  claret-glaas  of  llunyadi-Jdnos  water,  or  the  compound  licorice 
powder  of  the  German  pharmacopoeia  ;  while  in  obstinate  case«  a  calo- 
mel purge,  or  some  such  combination  as  the  post-partum  pill  of  m\ 
friend  Professor  Barker,*  will  be  found  requisite.  Castor-oil  I  give 
only  in  cases  of  severe  colic,  either  alone  or  combined  with  fifteen 
drops  of  laudanum.  In  haemorrhoids  complicating  puerperal  cod- 
valescence,  I  can  add  my  testimony  to  that  already  given  by  Professor 
Barker  as  to  tlie  specific  curative  effect  of  half-grain  doses  of  alo<a^ 
administered  night  and  morning. 

Nursing. — Every  healthy  woman  should  nurse  her  child  at  least 
through  the  puerj)eral  iwriod.f  The  advisability  of  continuing  lacta-^ 
tion  subsequent  to  the  resumption  of  household  duties  must  depend 
upon  the  question  as  to  whether  the  mother  is  in  a  position  to  make 
the  necessary  sacrifices  to  the  interests  of  the  child.  When  the  do- 
mestic and  social  demands  upon  her  time  and  thoughts  are  numerons 
and  pressing,  lactation  is  apt  to  be  imperfect,  and  the  child  will  not 
thrive.  Humanity,  in  such  cases,  requires  that  the  child  be  surren- 
dered to  a  wet-nurse.  Nursing  may  be  rendered  impossible  by  u  latk 
of  milk,  by  flattened,  misshajK5n  nipples,  and  by  the  health  of  the 
mother.  It  should  be  prohibited  in  jilithisis,  in  epilepsy,  and  in  caeca 
of  syphilis  contracted  shortly  before  the  birth  of  the  child. 

The  child  should  be  applied  to  the  hreast  after  the  mother  baa 
rested,  and  within  the  first  twelve  hours  following  the  end  of  labor. 
Soon  after  birth  the  child  seizes  the  nipple  eagerly,  and,  though  the 
quantity  of  nourishment  obtained  is  small,  it  is  infinitely  better  adapted 
to  the  child's  needs  than  the  catnip-teas  and  sweet-oil  which  monthly 
nurses  employ  as  substitutes.  The  early  application  of  the  child  to 
the  breast  benefits  the  mother  by  promoting  the  contractions  and  the 
involution  of  the  uterus,  and  by  lessening  the  painful  distention  of  the 
breasts  which  occurs  at  the  time  when  the  function  of  lactation  is  fnllv 
established. 

As  the  child  sleeps  for  the  most  part  during  the  first  few  days  of 
existence,  no  rule  can  be  laid  down  with  regard  to  the  frequency  with 
which  it  should  be  placed  to  the  breast.     Afterward  it  should  be  ac- 
customed to  some  regular  routine.     So  long  as  the  stomach  is  of  small  \ 
capacity  and  regurgitates  a  portion  of  its  food,  the  interval  should  not    i 
exceed  a  couple  of  hours.     From  an  early  period,  however,  the  child 


•  Ext.  oolocrnfh.  comp.,  3  j ;  cxt.  hyoscyaml,  gr.  xr  ;  pulr.  aloes  soc.,  gr.  \ ;  c\\.  ngr. 
vom.,  gr.  T  ;  podophyUin,  ipecacuanha,  AS.,  pr.  j.  M.  Ft.  pil.  (argent.)  No.  xii.  Of  ihe*«, 
two  uiiially  act  cfficicnUy  and  without  causing  pain. 

I  The  quantity  of  milk  daily  conBumed  by  the  infant  during  the  firtt  nine  days  in- 
creoscfi,  according  to  Dcnekc,  gradually  from  one  ounce  and  a  half  on  the  iir«t  day  to 
■bout  fourteen  oimcc<>  on  the  ninth  day,  "  Ueber  Emahruug  d«8  Sknglings,"  "  Arch.  f. 
Gynaek.,"  rol.  xr,  p.  340. 
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should  be  accnstomed  to  Bleep  six  hoars  at  night,  which  gives  an  op- 
portunity for  the  mother  to  recuperate  her  strength.  This  discipline 
is  of  course  not  practicable  where  the  child  sleeps  in  the  same  bed  with 
the  mother.  After  six  mouths  the  child  should  not  nurse  oftcner  than 
five  or  six  times  in  the  twenty-four  hours. 

The  breasts  should  be  suckled  in  altcmatiou.  The  nipples  should 
be  carefully  washed  both  before  and  after  nursing.  The  addition  of 
boracic  acid  to  the  water  prevents  the  development  of  fungi.  The 
extreme  sensitiveness  of  the  nij>ple8  at  the  commencement  of  lactation 
can  be  greatly  relieved  by  applying  constantly  to  them  a  rag  wet  with 
the  liquor  pi umbi  subacetat.,  in  the  proportion  of  a  tcaspoonful  to  a 
tumbler  of  water.  For  a  few  days  a  metallic  shield  over  the  nipples, 
to  prevent  the  rubbing  of  the  night-dress  or  the  bedclothes,  is  a  source 
of  comfort. 

Duration  of  Lying-in  Period. — Most  women  expect  permission  to  be 
pven  them  to  sit  up  upon  the  tenth  day.  There  should,  however,  be 
no  fixed  rule  about  leaving  the  bed  which  does  not  take  into  account 
the  individuality  of  the  specific  case.  Not  to  leave  the  bed  before  the 
tenth  day  is  a  safe  rule  in  normal  ])uerperal  convalescence  ;  but,  where 
there  arc  wounds  to  heal  by  granulation,  u  much  longer  period  of  time 
may  be  necessary.  Oarrigues*  expressed  his  conviction  that  "  the  up- 
right and  sitting  postures  ought  to  be  carefully  avoided  until  involu- 
tion has  proceeded  so  far  that  the  utcrns  has  receded  from  the  anterior 
wall  of  the  abdomen  and  returned  io  the  pelvic  cavity  " — a  rule  which 
would  allow  one  woman  to  sit  up  in  a  week,  while  another  would  be 
kept  in  bed  two  weeks,  or  even  longer.  Tiie  continuance  of  the  lochia 
rubra  should  serve  as  a  warning  against  a  change  to  the  upright  posi- 
tion. The  first  attempt  at  getting  up  should  l>e  tentative.  The  re- 
sumption of  household  duties  should  be  postponed  until  the  patient 
can  walk  about  without  fatigue  or  back;M5he.  When  the  abdominal 
walls  are  greatly  relaxed,  a  well-fitted  b.andage  should  be  worn  for 
weeks  subsequent  to  delivery. 

The  Cabk  of  the  New-born  Isfaxt. 

As  the  new-born  infant  possesses  feeble  powers  of  resistance  to 
cold,  the  first  hath  should  be  ninety-eight  degrees,  or  nearly  that  of 
the  body.  The  vernix  ciiseosa  should  be  soft^ed  by  oil  or  fat-inunc- 
tion, and  gentleness  employed  in  its  removal.  The  child  should  then 
be  gently  dried  in  soft,  warm  cloths,  and  carefully  examined  with 
reference  to  any  possible  defect  of  formation  or  development.  The 
cord  should  be  wrapped  in  absorbent  cotton, f  and  held  in  place  upon 

•  (lARWorra,  "Rest  «ftcr  DcliTery,"  "Am.  Joiir.  of  Obstct.,"  October,  1880,  p.  861. 

t  This  plan,  which  I  Brst  s«w  reeonimcncted  by  Dr.  W.  D.  BnbeooW,  of  Ernnsrille, 
Tndiana  ("Am  Jotir.  of  Obstet.."  October.  1888,  p.  1055),  bu  cince  been  irarmlj  praised 
by  CreJ*  nud  Weber,  "  Arch.  f.  Gyimelt.,"  rol.  xixiil,  p.  73. 
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the  left  side  by  a  flannel  bandage.  After  the  cord  has  separated,  the 
wounded  surface  should  be  dressed  with  a  carbolic  salve  until  the  dis- 
charge ceases.*  Tlie  dressing  of  the  child  is  the  province  of  the  Doise, 
and  varies  considerably  in  the  different  social  ranks.  Cleauliness  and 
fresh  air  are  essential  to  healthy  development.  To  avoid  sprue,  the 
mouth  of  the  child  should  be  washed  with  cool  water  ouch  time  afu-r 
nursing. 

Selecting  a  WetNurse. — Should  the  motlier  be  unable  to  nurse  her 
child,  a  wet-nurse  should  be  urgently  recommended.  In  selecting  the 
latter,  an  examination  should  be  made  with  regard  to  her  constitution 
and  health.  The  physician  should,  by  inspecting  the  throat,  the  legs, 
the  glands  of  the  neck,  and,  if  possible,  tiie  genitid  organs,  exclude 
the  existence  of  a  syphilitic  or  strumous  taint.  A  nurse  should  be 
between  twenty  and  thirty-live  years  of  age,  and  should  present  all  the 
appearances  of  good  liealth.  The  gums  should  be  red  and  firm  ;  the 
breasts  should  preferably  possess  a  jiyriform  shape,  and  should  be  mar- 
bled with  blue  veins  ;  it  is  not  necessary  that  they  should  be  large,  but 
they  should  be  Grm,  elastic,  and  nodular  from  abundance  of  glandular 
structure ;  the  nipples  should  be  well  formed,  prominent,  and  free 
from  cracks  and  erosions  ;  the  milk  should  flow  easily,  and  not  be  too 
bluish  in  color.  The  age  of  the  milk  should  bear  some  correspondence 
to  that  of  the  child  to  be  suckled.  Aside  from  the  question  of  adapta- 
bility, it  is  obvious  that,  where  a  great  discrepancy  exists,  the  milk  of 
the  nurse  is  liable  to  fail  before  the  time  of  weaning  is  reached.  One 
of  the  best  tests  of  a  nurse's  capacity  is  the  apjiearance  of  her  own 
child.  If  the  latter  is  plump,  with  well-rounded  limbs,  and  with  a 
healthy  skin  and  mucous  membranes,  the  presumptions  are  in  her 
favor,  even  if  she  does  not  present  in  her  own  person,  as  Jacobi  sport- 
ively suggests,  "a  combination  of  Aphrodite,  Athene,  and  Psyche" 
When  a  choice  has  once  been  made,  a  change  should  not  be  rccom-j 
mended  without  a  fair  trial.  It  is  by  no  means  uncommon  for  a  nur 
but  recently  sej)arated  from  her  child,  placed  among  strangers,  ami 
introduced  to  a  foreign  mode  of  life,  to  temporarily  suffer  from  a  dimi- 
nution of  the  lacteal  secretion,  the  milk  returning  in  a  brief  period 
under  the  influence  of  kindness,  habit,  and  a  nourishing  regimen. 
Moderate  exercise  is  necessary  for  the  maintenance  of  health.  The 
nurse  should  be  allowed  to  drink  milk  freely,  but  malt  liquors  should 
be  prohibited,  at  least  until  toward  the  close  of  lactation. 


*  Dr.  Goodell  seizes  the  cord,  after  it  hns  been  cut  a<i  usual,  Iwtwcon  the  tliiinab  i 
forefinger  of  the  left  hand,  near  the  navel,  and  then  xtripg  off  the  gelatine  of  Wliartaal 
with  the  thumb  and  forefinger  of  the  right  hand.  The  pressure  at  the  narcl  is  next  ton- 
poraril?  siispendi>d  where  the  intemil  portions  of  the  vessels  collapse.  The  cord  is  there- 
upon subjected  to  a  second  stripping,  tied  in  the  usual  manner,  and  left  free  without  anr 
dressing  whatever.  The  result  is,  that  it  separates  without  any  bad  smell.  ( t'liif  Parrr's 
note,  Leishman's  "  Midwifery,"  tliird  .American  edition,  p.  008.) 
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Artificial  Feeding.— If  it  is  impossible  to  procure  the  seryices  of  a 
wet-nurse,  or  if  the  aTorsion  of  the  piirents  to  wet-nurses  as  a  class 
proves  unconquerable,  artificial  alimoutation  must  be  tried.  It  is  un- 
questionable that  many  babies  thrive  fairly  when  brought  up  on  the 
bottle.  For  success,  scrupulous  cleanliness,  punctuality,  intelligence, 
and  experience  are  requisite.  The  beautiful  roundness  of  outline,  the 
bien  aine,  and  the  easy  dentition  of  infants  at  the  breast  are,  however, 
rarely  attainable  by  those  who  are  brought  up  by  hand.  Bottle-fed 
infants  are  apt  to  be  lean,  to  be  subject  to  attacks  of  indigestion,  and 
to  suffer  from  nervous  disturbances  when  teething.  If  cow's  milk  is 
used  as  a  substitute  for  human  milk,  the  experiment  is  more  likely  to 
prove  a  success  in  the  country,  wiicre  the  milk  can  be  obtained  fresh 
morning  and  evening,  than  in  the  city,  where  milk  is,  of  necessity,  at 
least  twelve  liours  old  at  the  time  of  delivery,  and  thirty-six  hours 
old  before  a  fresh  supply  can  be  obtained.  My  own  experience  inclines 
me  to  favor  employing,  where  it  is  practicable,  milk  from  one  cow, 
especially  if  the  cow  is  selected  with  reference  to  the  child's  individu- 
ality, precisely  in  the  same  manner  as  a  wet-nurse  would  be  selected. 
The  fitness  of  the  milk  to  the  child  is  to  be  determined  rather  by  ex- 
periment than  by  analysis.  In  a  general  way,  however,  it  is  well  to 
remember  that  the  milk  of  a  very  young  cow  is  deficient  in  fat-glob- 
nles,  while  that  of  an  old  cow  is  apt  to  err  on  the  side  of  excessive 
richness,  and  that  cither  extreme  is  equally  liable  to  tax  the  infantile 
organs  of  digestion. 

The  difference  in  the  digestibility  of  human  and  cow's  milk  is  de- 
pendent upon  a  difference  in  the  molecular  arrangement  of  thecsaseine 
varieties  they  respectively  contain.  The  acid  of  the  stomach  precipi- 
tates human  civseine  iu  the  form  of  flocculent  shreds,  while  that  of  the 
cow's  milk  is  converted  into  firm,  solid  masses.  Now,  of  the  two  forms 
it  has  been  experimentally  proved  that  the  former  is  much  more  solu- 
ble in  the  giistric  juice  than  the  latter.  With  many  physicians  the 
favorite  plan  for  neutralizing  this  objection  consists  in  substituting 
cream  for  milk  (diluted  at  first  with  three  and  afterward  with  two 
parts  water  [Biedert]),  and  thus  to  reduce  the  quantity  of  caseine  to 
minimum  proportions;  but  this  diet,  by  confining  the  child  almost 
entirely  to  the  hydrocarbons,  to  the  exclusion  of  the  proteine  constit- 
nents,  has  never  seemed  to  mo  in  practice,  even  when  well  borne,  to 
meet  the  full  tissue  requirements  of  a  growing  child.  After  many 
trials  of  this  mixture,  which  found  a  warm  advocate  in  the  late  Pro- 
fessor Childs,  of  this  city,  I  have  finally  returned  to  milk  of  good 
standard  quality,  stirring  it  before  using  to  distribute  the  fat-globules 
evenly  between  the  different  layers,  and  adding  to  it  water  propor- 
tioned to  the  age  of  the  child,  beginning  with  eight  tablespoon fuls  of 
milk  to  eight  of  water,  increasing  the  one  and  diminishing  the  other 
a  tablespoonful  at  a  time  as  rapidly  as  the  digestive  organs  exhibit  a 
17 


258 


THE  PUERPERAL  STATE. 


toleration  of  the  change.  Tlie  water  does  not,  of  course,  alter  the 
chemical  constitution  of  the  caseinc,  but  aids  digestion  by  provoking 
an  increased  How  of  the  gastric  juice,  and  incidentally  contributes  to 
alleviate  thirst  (Jacobi). 

City  milk  should  be  boiled  to  prevent  fermentation,  an  unnecessary 
practice  when  milk  can  be  obtained  fresh  night  and  morning.  Instead 
of  plain  water,  Jacobi  has  pointed  out  the  utility  of  using  some  sub- 
stance "which  by  its  physical  consistence  is  able  to  hold  the  caseine- 
clots  in  sxispension,  thus  protecting  the  stomach  from  irritation,  while 
they  are  being  prepared  for  dissolution."  I  have  been  in  the  habit  of 
following  out  to  this  end  his  earlier  suggestion  to  employ  an  indiffer- 
ent substance,  as  gum-arabic  or  isinglass  for  very  young  children,  and 
afterward  a  thin  decoction  of  oatmeal  or  barley,  according  to  the  tend- 
ency of  the  child  to  constipation  or  diarrhoea. 

Condeuscd  milk  is  popular  with  many  physicians,  because  children 
with  whom  it  agrees  fatten  upon  it,  and  suffer  but  little  from  indiges- 
tion and  loose  passages.  The  large  amount  of  sugar  it  contains  un- 
fits it,  however,  for  prolonged  use.  I  have  seen  a  number  of  children, 
exclusively  fed  upon  it,  after  passing  through  aiiparently  a  blooming 
infancy,  develop  symptoms  of  rickets  at  the  end  of  their  first  year. 
I  have,  however,  been  in  the  habit  of  allowing  its  habitual  use  during 
the  first  three  months  of  existence,  and  in  the  city  during  the  hot 
months  of  summer. 

Whatever  the  preparation  selected,  it  should  be  warmed,  before  it 
is  given  to  the  ciiild,  to  blood-heat.  A  small  quantity  of  salt,  and  a 
grain  or  two  of  bicarbonate  of  soda,  or  a  tablespoonful  of  lime-water, 
should  be  added  U>  the  iufant's  food,  the  former  to  promote  assimila- 
tion, and  the  latter  to  neutralize  any  fi"ee  acid  the  milk  may  chance  to 
contain.  When  artificially  reared,  many  children  do  not  gain  fie&b, 
in  spite  of  apparently  healthy  digestion.  I  have  often  derived  grvat 
benefit  after  the  third  month  from  the  addition  to  each  bottle  of  o 
tablespoonful  of  Lofflund's  Licbig's  food  for  infants.  Presumably  the 
various  forms  of  malt  extracts  now  so  popular  in  this  country  would 
serve  the  same  purpose  equally  well. 

The  bottle  from  which  the  child  is  fed  should  be  scalded  each  time 
that  it  is  used,  and  should  then  be  filled  with  cold  water  to  which  a 
little  soda  has  been  added.  The  tube  and  mouth-piece  should  both 
be  washed,  cleaned  witii  a  brush,  and  allowed  to  soak  in  cold  water,;, 
in  the  intcnals  of  feeding.  Unless  every  precaution  is  taken  to  prevenl 
the  development  of  fungi,  a  bottle-fed  infant  will  never  prosper. 
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CHAPTER  XIV. 

ACCIDENTAL  COMPllCATlOyS—AByORMALITIES  OF  TBS  UTERCS. 

Variola. — Rubeola. — Scarlatina. — Scarlatina  paerperalis. — Cholera. — Typhus,  typhoid,  and 
relapsing  fever. — Malarial  fever. — Icterus. — Cai'diac  diseases. — Pneumouia. — Emphy> 
scma,  chronic  pleurisy,  and  empyema. — Phthisis. — Syphilis. — Chorea. — Surgical  oper- 
ations during  pregnancy. — Double  uterus. — Anteversion  and  anteflexion. — ^Betrover- 
sion. — Betrofleiion. — Prolapse  of  uterus  and  vagina. — Hernias. 

The  pathology  of  pregnancy  includes  the  various  morbid  condi- 
tions which  exercise  an  unfavorable  influence  upon  pregnancy,  whether 
of  maternal  or  fetal  origin. 

The  maternal  diseases  comprehended  under  this  title  may  consist 
of  simple  exaggerations  of  normal  disturbances,  a  class  which  has, 
however,  already  received  attention  in  connection  with  the  chapter  on 
the  management  of  pregnancy ;  accidental  complications  which  mate- 
rially influence  the  circulation  or  the  integrity  of  the  pelvic  organs ;_ 
and.  finally,  diseases  of  the  uterus  and  the  uterine  appendages  which 
endanger  the  health  of  the  ovum,  or  pave  the  way  to  its  expulsion. 

The  pathological  processes  which  affect  the  ovum  may  be  primary, 
or  may  result  secondarily  from  maternal  disturbances. 

The  haemorrhages  of  the  first  half  of  pregnancy  and  the  prema- 
ture expulsion  of  the  ovum  are  ordinarily  the  result  of  fetal  or  mater- 
nal disease.  Their  consideration,  therefore,  forms  a  fitting  conclusion 
to  the  subject-matter  in  hand. 

The  management  of  the  haemorrhages  occurring  in  the  second  half 
of  pregnancy  requires  a  preliminary  knowledge  of  the  operative  pro- 
cedures of  midwifery.  Its  consideration  will  therefore  be  postponed 
until  the  principles  governing  the  conduct  of  difiQcult  labor  have  un- 
dergone discussion. 

Morbid  states  which  exercise  an  unfavorable  influence  less  during 
pregnancy  than  after  the  development  of  labor  will,  to  avoid  double 
mention,  be  considered  in  connection  with  the  pathology  of  the  latter 
process. 

ACCIDEJTTAL  COMPLICATIONS  OF  PeEGNANCT. 

Variola  attacks  pregnant  women  more  frequently  than  any  other 
eruptive  fever,  and,  although  it  manifests  a  preference  for  those  in 
whom  pregnancy  is  not  far  advanced,  its  tyi)e  is  severer  and  its  prog- 
nosis graver  when  it  affects  women  near  their  confinement. 

Variola  is,  unless  of  a  mild  form,  a  peculiarly  dangerous  complica- 
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tion  of  pregnancy,  greatly  imperiling  the  life  of  both  mother  and 
fcBtus,*  through  its  tendency  to  metrorrhagia  and  abortion. 

Wljen  the  disease  pursues  its  course  without  producing  abortion, 
the  child  may  present  characteristic  variolous  cicatrices,  or  the  latter 
may  be  absent.  Occasionally  the  child  remains  unaffected  by  the  dis- 
ease until  after  birth,  and  may,  sometimes,  escape  it  altogether. 
During  epidemics  of  variola,  women  may,  without  manifesting  other 
symptoms  of  infection  from  the  variolous  poison,  give  birth  to  i)rema- 
ture  children,  who  remain  unaffected  with  the  disease.  Children 
sometimes  suffer  from  variola  either  before  or  soon  after  birth,  wtiile 
their  mothers  enjoy  complete  immunity  from  the  disease.f 

The  healthy  child  of  a  mother  affected  with  variola,  or  of  one  rac- 
cinated  during  pregnancy,  may  be  insusceptible  to  vaccinia  for  soma^ 
time  after  birth.  J 

It  is  advisable  that  all  women,  becoming  pregnant  daring  an  epi- 
demic  of  variola,  should  be  immediately  vaccinated. 

Bubeola  is  an  infrequent  com])lication  of  pregnancy,  but  is  scrioos 
on  account  of  its  tendency  to  become  hemorrhagic  and  to  produce 
metrorrhagia,  fatal  alike  to  mother  and  child.  Pneumonitis  is  a  very 
frequent  and  dangerous  complication  of  puerperal  rubeola. 

Scarlatina  is  a  less  frequent  complication  of  pregnancy  than  Tari- 
ola,  attacks  primiparaj  by  preference,  although  not  exclusively,  and 
manifests  a  decided  tendency  to  develop  itself  in  the  jiueqwral  state, 
even  when  infection  has  taken  place  in  the  earlier  months  of  preg- 
nancy. Olshausen"  was  able  to  collect  from  all  the  medical  literature 
at  his  disposal  otdy  seven  cases  of  scarlatina  occurring  during  preg- 
nancy, while  the  number  of  cases  taking  place  in  the  puerperal  state 
amounted  to  one  hundred  and  thirty-four. 

In  the  majority  of  recorded  cases  infection  is  known  to  have  been 
only  possible  at  a  time  more  or  less  remote  from  the  confinement,  and 
the  tardy  development  of  the  disease  is,  therefore,  most  rationallj 
referred  to  a  prolonged  period  of  incubation,  extending  in  some  in- 
stances over  weeks  or  months. 

Assuming  the  correctness  of  this  theory,  wc  must  infer  that  some 
unknown  condition  unfavorable  to  the  development  of  the  scarlatinous 
poison  exists  during  pregnancy  and  is  removed  by  parturition. 

The  mortality  of  scarlatina,  occurring  in  pregnancy  and  iu  the 

»  Mmn, "  Ucbcr  Pockcn,  bcim  welblichcn  Oeicblccbt,"  Berlin.  "  Bcitr.  a.  Ocburtth.," 
U,  1873,  p.  107. 

f  SruROKDKR,  "  Lchrbuch  d.  Ocburtsh.,"  p.  864. 

t  SnioKLnnio, "  Geburtah.,"  p.  259 ;  M*x  Rosoc,  " Die  «cuto  Inrectionsknnkbeiten  is 
itiologischc  Bezlchung  zur  SohnrtngcrschaftsuDterbrecbung,"  Vollcmum't  "SwDml.  klia 
Vortr.,"  No.  174,  p.  1376. 

•  OL.SRACSIN,  "  Unlcraudi.  Ub.  d.  Complic.  dm  Pucrp.  m.  ScorUt.  a.  d.  lOgenAnnte  S 
paerpcrulid,"  "  Arch.  f.  Grnifk.,"  ix,  1876,  p.  109 ;  Br*xto.n  Hicks,  "  Tnua.  of  tbo  Obswl 
8oc.  of  London,"  voL  xvli. 
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pnorperal  state,  varies  notably  in  different  epidemics,  althongb  it  is 
usually  high.*  Attacks  occurring  immediately  after  confinement  are 
more  fatal  than  those  developed  later. 

The  stage  of  invasion  may  be  entirely  absent  or  may  exist  for  one 
or  two  days  before  the  appearance  of  the  eruption.  When  present,  it 
is  characterized  by  intense  febrile  movement,  emesis,  and  notable  con- 
gestion of  the  face.  Usually,  however,  the  earliest  announcement  of 
the  attack  consist-s  in  the  sudden  development  of  the  eruption  on  all 
parts  of  the  body.  The  eruption  soon  assumes  a  characteristic  livid 
color,  which  is  usually  retained  until  the  fatal  issue,  should  the  latter 
occur  within  a  week. 

The  pharyngitis  and  tonsillitis  are  either  very  mild  or  entirely 
absent.  Diarrhoea  is  a  frequent  and  dangerous  complication.  Aside 
from  the  above-mentioned  peculiarities,  puerperal  scarlatina  presents 
no  important  variations  from  the  clinical  history  of  ordinary  scarlet 
fever.  The  lochial  discharge,  the  lacteal  secretion,  and  the  uterine 
involution  arc  unafTected  by  the  disease. 

Antipyretic  measures,  particularly  cool  baths,  are  indicated  in  pro- 
portion to  the  intensity  of  the  febrile  movement.  Cathartics  are  to 
be  avoided,  because  of  the  inherent  tendency  to  diarrhoea,  alluded  to 
above.  Stimulants  arc  to  be  fearlessly  employed  when  asthenic  symp- 
toms are  developed. 

Scarlatina  Plierperalis.— Some  authors  have  applied  the  designation 
"scarlatina  puerperalis"  to  an  infectious  disease  which,  although  re- 
sembling scarlatina,  is  still  said  to  be  identical  with  or  closely  related 
to  puerperal  fever.  The  theory  advocated  by  them  is  based  upon  the 
fact  that,  in  the  cases  upon  which  their  deductions  are  founded,  the 
angina  was  trivial  in  character  ;  the  attacks  occurred,  usually,  within 
three  days  after  confinement ;  infection  with  scarlatinous  poison  could 
not,  in  the  majority  of  cases,  be  established  ;  the  rate  of  mortality  was 
very  high,  and  peritonitis  and  cellulitis  were  often  revealed  on  antopsy. 
Olshausen  f  concludes  with  apparent  justice,  after  a  careful  review  of 
the  reasons  for  and  against  the  introduction  of  this  new  disease  into 
obstetric  nosology,  that  the  grounds  for  its  establishment  ore  insuffi- 
cient, and  that  the  cases  of  so-called  "scarlatina  puerperalis"  are  noth- 
ing more  than  ordinary  cases  of  scarlet  fever,  modified  by  the  concomi- 
tant puerperal  condition,  but  in  no  way  akin  to  puerperal  pyaemia 
or  septicaemia.  It  is  worthy  of  note  tliat  scarlatina  and  puerperal 
fever  may,  in  rare  instances,  occur  in  combination  without  mutually 
affecting  their  respective  signs  and  symptoms.  Braxton  Hicks  J  advo- 
cates the  extreme  theory  that  a  puerperal  woman,  when  infected  with 

•  Dcnhara  saw  only  one  recorerjr  in  eight  and  ITicks  oaU  four  recoveries  in  eighteen 
ewes,  while  VcClintock  hnd  but  tea  fatal  rcfults  in  thirty-four  cases, 
f  R.  Oi«Bjicsi!f,  lot.  eU. 
t  BoAXTOx  IIiCEs,  "  Trans,  of  the  Obstct.  See.  of  Loodoo,"  1671,  pp.  14,  7(. 
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scarlutina,  develops  puerperal  fever,  au  J  that  persons  other  than  Ijriug- 
in  women,  contracting  the  disease  through  intercourse  with  the  puer- 
peral patients,  are  attacked  by  scarlatina  of  the  usuid  form. 

Cholera. — The  predisposition,  on  the  part  of  pregnant  tnd  pner- 
peral  women,  to  cholera  Asiatica  is  not  usually  decided,  but  varies 
with  different  epidemics,  and  is  more  marked  in  cities  than  in  the 
country.  Women  are  most  liable  to  an  attack  of  cholera  in  the  latter 
half  of  pregnancy,  particularly  in  the  seventh  and  eighth  months,  and 
the  prognosis  is  gravest  for  cases  occurring  at  those  periods.  The 
prognosis  is  almost  necessarily  fatal  in  the  case  of  children  born  before 
the  ninth  month.*  The  intensity  of  the  disease  is  somewhat  mitigated 
by  the  existence  of  the  puerperal  state.  Sligiit  attacks  of  cholera  may 
take  their  natural  course  without  prejudicial  effects  upon  mother  or 
foetus,  but  the  disease  frequently  results  in  abortion  or  premature 
delivery,  due,  in  part,  to  hjemorrhagic  metritis.  The  pathological 
uterine  conditions  observed  in  the  cases  recorded  by  Slavjanskyf 
comprised  roughening  of  the  inner  surface  of  the  uterus  by  dark- 
violet  shreds  of  the  decidiiu  vera,  numerous  extravasations  permeat- 
ing the  mucous  membrane,  which  remained  intact  in  some  places 
and  was  ulcerated  at  others,  besides  the  presence  in  the  uterine  cavity 
of  coagulated  blood,  pus,  and  shreds  of  the  uterine  mucous  oiem- 
branc. 

The  placenta  foetalis  presented  granular  degeneration  and  almost 
complete  disintegration  of  the  epithelium  covering  the  villi.  Both 
pathological  processes  above  described  conspire  to  induce  the  death  of 
the  fwtus,  which  then,  in  common  with  coagula  and  inflammutory 
products  in  the  uterine  cavity,  acts  as  a  foreign  body  and  protlnccs 
abortion.  Schrooder  J  refers  the  death  of  the  foetus  to  asphyxia  pro- 
duced by  changes  in  the  maternal  blood  which  interfere  with  the  pla- 
cental respiratory  function.  The  clinical  history  of  cholera  is  not 
materially  affected  by  coexisting  pregnancy,  except  in  so  far  as  uterine 
symptoms  are  concerned.  Eclampsia  sometimes  occurs,  and  irregular 
uterine  pains  may  persist  for  several  days  without  producing  abortion." 
Cholera  docs  not  specially  predispose  to  puerperal  diseases,  nor  does 
it  afford  protection  against  them.  Lactation,  whether  commencing  or 
already  established,  is  not  markedly  affected  by  cholera,  although  the 
lochia  are  often  almost  suppressed. 

The  treatment  is  conducted  upon  general  principles.  The  arti6- 
cial  induction  of  premature  delivery  has  had  many  advocates  on  ac- 
count of  its  supposed  tendency  to  ameliorate  the  prognosis,  but  has 

*  "  Ucb.  d.  Einflass  d.  C.  aof  Schir.  u.  Wochenbett,"  "  Uooataachr.  (.  Geburtsh.,"  18M;  | 
zzxii,  p.  60. 

f  Slavjinskt,  "  EDdometrit.  decidualis hiem.  bei  Cbolerakraakcn,"  "  Arob.  f.  Gynaek.," 
ir,  1S72,  p.  'I'JU. 

t  SciiROEOES,  "  Lcbrb.  d.  GcbarUh.,"  1872,  p.  868.  "  Euiiia,  tot.  <•'(. 
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now  fallen  into  disrepute,  although  judicious  measures  to  hasten  par- 
turition, already  begun  by  Nature,  are  regarded  as  justifiable. 

Typhus,  Typhoid,  and  Relapsing  Fevers. — These  fevers  more  fre- 
quently complicate  the  earlier  than  the  later  months  of  pregnancy, 
and  affect  the  prognosis  more  seriously  at  the  former  epoch,  owing  to 
the  greater  tendency  then  existing  to  pTotractcd  poM-jxirtum  haemor- 
rhage.*   They  may  also,  rarely,  complicate  the  puerperal  state. 

Typhus  fever  manifests  a  less  marked  tendency  to  the  induction  of 
abortion  or  of  premature  delivery  than  either  tJ^)hoid  or  relapsing 
fever,  probably  because  it  is  less  frequently  accompanied  by  metrorrha- 
gia.! ^^>  however,  occasionally  produces  these  results,  therebj' essen- 
tially increasing  the  danger  of  a  lethal  termination.  | 

Typhoid  fever  is  frequently,  and  relapsing  fever  almost  constantly, 
accompanied  by  abortion  or  by  premature  delivery  induced  by  profuse 
uterine  haemorrhages,"  and  thus  greatly  endanger  life.  The  clinical 
history  and  the  treatment  of  the  fevers  in  question  are  unaffected  by 
coexisting  pregnancy  except  in  so  far  as  symptoms  and  indications 
having  reference  to  the  occurrence  of  metrorrhagia,  abortion,  or  pre- 
mature delivery,  are  concerned- 
Malarial  Fever. — Malarial  fever  is  not  a  very  frequent  complication 
of  pregnancy,  perhaps  because  the  latter  secures  a  certain  froethjm 
from  exposure  to  the  malarial  poison.  Women  who  have  previously 
experienced  malarial  fever,  and  who  have  been  considered  cured  of  the 
disease  for  several  years,  often  suffer  a  relapse  during  subsequent  preg- 
nancies. I  Attacks  occurring  under  these  circumstances  may  be  re- 
garded as  acut«  exacerbations  of  a  chronic  malarial  disease  which  has 
remained  latent  for  a  certain  time.  Malarial  fever,  according  to 
Rnnge,^  does  not  produce  abortion  except  in  rare  instances,  even  when 
the  febrile  phenomena  persist  up  to  the  termination  of  pregnancy,  but 
Goth^  has  more  recently  reported  forty-six  cases,  in  nineteen  of  which 
either  abortion  or  premature  delivery  took  place.  Parturition  usually 
suspends  the  periodic  paroxysms,  supposing  them  to  have  continued 
np  to  confinement,  possibly  owing  to  the  loss  of  blood  dependent  on  de- 
livery, but  the  rule  is  not  without  exceptions.  During  the  puerperal 
state,  however,  particularly  in  the  second  and  third  weeks,  the  parox- 
ysms usually  return  or  a  latent  malarial  cachexia  may  manifest  itself 
in  the  manner  previously  alluded  to.  J    The  disease  may  be  communi- 

•  Waiuchs,  "MonaUschr.  t  Gebartsk.,''  m.  H.  iv,  1867,  p.  2B3 ;  Spikokldero, 
"  Ilaiidb.  d.  Gtburtsh.,"  p.  260. 

■f  ZciLzrot,  "  Monatsschr.  f.  Oebnrtsk.,"  xxii.  H.  vi,  ISfiS,  p.  419. 

i  WiLLiCBS,  op.  cit.,  p.  2fll.  •  ZcEUiR,  op.  til.,  p.  424. 

I  ItonCRT  Darne3,  "  Trans,  of  the  Am.  Gyn.  Soc.,"  1876,  p.  144. 

*  Mix  RmoK,  Volkmann's  "Samml.  klio.  Vortr.,"  No.  174,  p.  10. 

0  Gdrn,  "  Ucbcr  den  Einfluu   il«r  MsUria-Iofeotion  aiif  SchwangcrscUiLlt,  Oeb.  und 
Wochcnbett,"  "Ztschr.  t.  Gebh.  nod  Cynftck.,"  vol.  vi,  p.  17. 
{  8ncoiLBnio,  "  Geburtsh.,"  p.  961. 
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cated  to  the  fcetus,  as  ha^  been  proved  by  the  detection  of  the  charao- 
teristic  pathological  appearances  induced  by  malarial  poisoning  in  the 
spleen,  and  by  the  discovery  of  malnriul  pigment-granules  in  the  blood 
and  skin  of  children  dying  before  or  immediately  after  birth.* 

Hubbard  t  reported  an  interesting  case  of  iutra-uterine  malarial 
fever  of  the  tertian  tyi>e,  in  which  the  fetal  movements  were  entirely 
suspended  during  the  maternal  paroxysms,  and  returned  during  the 
intermissions.  The  woman  was  confined  during  an  intermission.  Ou 
the  following  day  the  mother  and  child  had  a  simultaneous  paroxysm. 
Quiuia  was  now  administered,  with  the  result  of  curing  both  inother 
and  child — tiie  latter  obtaining  the  antiperiodic  through  the  medium 
of  the  mother's  milk. 

The  usual  course  of  malarial  fever  is  altered  by  coexisting  preg- 
nancy.    Intermissions   are   usually  wanting,  and   the  fever  becomoai 
continued  or  remittent,  the  chills  occurring  irregxilarly.  J     Even  those] 
cases  which  most  nearly  approximate  the  usual  malarial  course  shoir 
a  tendency  to  anticipation  or  retardation  of  the  paroxysms.    The  fever 
m.*iy  assume  a  pernicious  character,  its  tendency  in  this  direction  being  | 
accounted  for  by  the  nervous  prostration  and  ancemia  attendant  upon  ' 
the  puerperal  condition.    Quinia  beat  controls  the  febrile  phenomena, 
but  must  be  given  in  large  doses,  since  the  powers  of  digestion  and  of 
assimilation  are  seriously  impaired  by  the  puerperal  state.* 

Icterus. — Icterus,  althongli  a  phenomenon  of  rare  occurrence  dur- 
ing pregnancy,  is  interesting  and  important  on  account  of  its  tendency 
to  precede  or  to  accompany  the  fatal  pathological  changes  and  symp- 
tomatic events  connected  with  acute  yellow  atrophy  of  the  liver.  It 
is  ordinarily  assumed  that  this  grave  general  disease  is  developed 
from  a  form  of  icterus  which,  when  complicating  pregnancy,  usually 
has  etiological  rcltalions  identical  with  those  of  simple  obstructive  or 
so-called  iiepatic  jaundice,  although  the  causative  condition  froquently 
eludes  observation.  The  development  in  pregnancy  of  icterus  termi- 
nating fatally  is,  also,  sometimes  due  to  the  lesions  of  phosphorns- 
poisoning.  Davidson  ||  attributes  the  fatal  influence  of  pregnancy 
upon  the  course  of  simple  icterus  t<j  the  three  following  causes  :  1. 
The  impairment  of  the  renal  excretory  function,  due  to  the  passive 
congestion  produced  by  uterine  pressure  U]ion  the  renal  veins.  This 
etiological  factor  operates  by  causing  the  retention  in  the  blood  of  the 
reabsorbed  biliary  acids,  which,  according  to  the  investigations  of 
Traube  and  others,  are  of  themselves  capable,  even  when  present  in 

•  Max  Rcxok,  loe.  eit.  f  UrBBARD,  "  Edinborgh  Med.  Jour,"  June,  I5««, 
X  Mesdel,  "  Intcrmlttotui  wahrcnd  Scbwingerscbof  t  und  Wochcnbctt,"  "  Uoiutaschr. 

f.  Oeburtsk.,"  Bd.  xxxii,  H.  i,  p.  10. 

•  Barkeh,  iu  a  paper  ttrmcd  "  TuerpenU  Malarial  Fever "  ("  Am.  Jour,  of  Obetct.," 
April,   1880),  furnishes  a  most  valuable  addition  to  our  knowledge  of  the  ■jriuplMilf  j 
and  treatment  of  this  disteosc. 

\  Davidson,  "  Monatsschr.  f.  Geburtsk.,"  Bd.  xxx,  Q.  vi,  1867,  p.  4S9. 
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the  blood  in  moderate  quantity,  of  producing  acute  yellow  atrophy. 
a.  The  hydrtemia  of  pregnancy,  which  renders  the  system  leas  capable 
of  resistance  to  toxic  agencies.  3.  The  impairment  of  cardiac  activ- 
ity, duo  to  the  retention  of  the  biliary  acids,  which  still  further  com- 
promises renal  eliminative  action.  Icterus  often  produces  abortion  by 
destroying  the  life  of  the  foetus.  The  causative  connection  between 
icterus  and  fetal  death  has  been  proved  by  the  intense  icterus  of  the 
dead  fa-tus,  by  the  detection  of  biliary  acids  in  its  blood,  and  by  the 
exclusion  of  other  causes.  After  abortion  a  previously  benign  icterus 
may  speedily  develop  all  the  characteristic  lesions  and  symptoms  of 
acute  yellow  atrophy.*  Under  these  circumstances,  the  sudden  advent 
of  the  fatal  symptoms  may  be  accounted  for  by  the  anaemia  and  hy- 
drsemia  induced  by  the  ha;morrhage  accompanying  parturition.  As- 
suming the  correctness  of  the  above-mentioned  deductions  with  refer- 
ence to  the  usual  etiology  of  fatal  icterus  complicating  pregnancy, 
we  must  admit  the  urgent  indication  in  these  cases  for  measures  caU 
culated  to  facilitate  the  elimination  of  the  biliary  acids  from  the  blood 
by  restoring  the  normal  excretory  function  of  the  kidneys.  An  carli/ 
resort  to  appropriate  measures  might,  partially  or  entirely,  prevent  the 
accumulation  of  the  poison  upon  whose  presence  such  baneful  results 
are  believed  to  depend. 

Cardiao  Diseases. — The  various  eflfecta  produced  upon  pregnancy 
by  coexisting  heart-disease  depend  entirely  upon  the  seat  and  character 
of  the  cardiac  affection.  AVhilc  the  results  of  myocarditis  are  seri- 
ous, because  of  its  interference  with  the  development  of  cardiac  hyi)cr- 
trophy  adequate  for  the  compensation  of  existing  valvular  lesions,  and 
acute  endocarditis,  occurring  during  pregnancy,  shows  a  marked  tend- 
ency to  assume  the  Lital  ulcerative  form,  f  pericarditis  has  no  percc])- 
tiblc  effect  upon  the  normal  course  of  ntero-gestation.  J  Clironic  en- 
docarditis often  produces  disastrous  results,  which  may,  in  general 
terms,  bo  accounted  for  by  the  fact  that  an  amount  of  cardiac  hyper- 
trojihy  completely  compensatory  for  preexisting  valvular  lesions  is  no 
longer  able  to  overcome  the  increased  arterial  and  venous  pressure 
prevailing  during  pregnancy,  or  to  adapt  itself  to  the  sudden  variations 
in  vascular  tension  due  to  the  parturient  act.  The  augmented  arterial 
pressure  which  calls  for  increased  cardiac  activity  is  referable,  in  jiart, 
to  the  newly  developed  utero-placental  circulation.  It  is  also  attrib- 
uted by  some  authors  to  the  actual  pressure  of  the  gravid  uterus  ujion 
the  aorta ;  while  Spicgolberg  '  believes  it  to  bo  measurably  due  to 
the  plethora  of  pregnancy,  and  to  the  limitation  of  the  intra-thoracic 

•  ScnnniDEii,  "  Lehrbuch  dcr  fScburtsh.,"  p.  360. 

f  LKnxnT,  "  Beitr.  lur  Ciuiiistik  dcr  Herz-  uixl  Gufiuskrankbelteo  im  Pacrperiam,* 
"  Aroh.  I.  Gvnuek.."  Bd.  iii,  ISTS.  p.  39. 

X  PoRAK,  "Dc  rinfl.  rfcip.  do  la  gros^cssc  et  des  mal.  de  coBiir,"  1880,  p.  98. 

*  SnEGSLBEKO,  "  Ai«b.  f.  Gynaek.,"  ii,  1871,  p.  838. 
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space  by  the  encroachments  of  the  diaphragm.  An  important  6onrc« 
of  varying  and  perturbed  heart-action  is,  moreover,  found  during  labor 
in  the  suddenly  changing  conditions  of  pressure  produced  by  the  alter- 
nating uterine  contractions  and  relaxations  with  the  corresponding 
violent  respiratory  efforts. 

fcjpiegelberg  *  refers  the  symptoms  of  aortic  insufficiency  or  stenosia, 
which  are  usually  most  marked  in  the  later  months  of  pregnancy, 
solely  to  cardiac  disturbances  due  to  increased  arterial  tension,  and  the 
disappeamnce  of  these  symptoms,  after  birth,  to  the  restitution  of  tho 
normal  pressure.  McDonald  f  refers  the  improvement  not  so  much  to 
the  diminution  of  the  arterial  tension  as  to  the  absence  of  the  extra 
tension  associated  with  the  bearing-down  effort.  Spiegelberg  considers 
the  grave  symptoms  of  mitral  disease,  often  presenting  themselrcs 
soon  after  confinement,  as  referable  to  excessive  distention  of  the 
riglit  heart  with  blood  forced  into  it  from  the  contracted  uterus. 
Fritsch  J  oi)poses  this  view,  and  attributes  the  morbid  phenomena  of . 
mitral  disease  to  the  accumulation  of  blood  in  the  abdominal  veaseli' 
recently  released  from  the  pressure  of  the  gravid  uterus,  and  to  the 
cardiac  paralysis  resulting  from  nn  insufficient  blood-supply  and  con» 
sequent  defective  nutrition  of  the  heart. 

The  hydra?mia  of  the  puerperal  state  may  contribute  to  the  impair* 
menl  of  nutrition,  and  thus  cooperate  with  the  above  causative  agen- 
cies in  the  production  of  cardiac  paralysis. 

Fresh  inlhunmatory  affections  may  attack  the  valves  and  endocar- 
dium of  a  heart  already  weakened  by  disease.  This  occurs  by  prefer- 
ence in  cardiac  cases  of  more  rocent  origin.  In  all  cases  of  heart 
disease,  and  especially  in  those  with  acute  symptoms,  there  is  great 
danger  of  embolism.  Slight  exposure  to  cold  and  exertion,  in  prog- 
nant  patients  with  cardiac  diseases,  is  liable  to  occasion  pulmonary  dis- 
turbances.    These  appear  usually  in  the  second  half  of  pregnane}-.* 

The  symptoms  of  aortic  valvular  disease  are  usually  manifested 
during  the  latter  half  of  pregnancy.  They  consist  in  palpitations, 
dyspna?a,  and,  in  extreme  cases,  in  abortion  or  premature  delivery. 
Should  pregnancy  proceed  to  a  normal  termination,  the  symptoms  are 
aggravated  by  jiarturition,  and  syncope  is  of  common  occurrence,  but 
tho  symptoms  disappear  speedily  after  labor  is  ended.  Mitral  valvular 
lesions,  if  slight  or  completely  compensated  for,  may  not  manifest 
their  existence  by  any  rational  s^-mptoms.  If,  however,  the  compen* 
sation  be  inadequate,  the  patient's  life  may  be  greatly  and  sometimca 
suddenly  endangered  by  the  occurrence,  either  before  or  after  confine- 
ment, of  extreme  pulmonary  congestion  and  uedema,  ascites,  albumi- 

•  SrntQELniRO,  "  Ccber  d.  Comp.  des  Pucrp.  m.  cliron.  Ilcrzkr.,"  ibid  ,  il,  1871,  p.  SSt, 
f  McDonald,  "Heart  Disease  during  Pro?nanc.r.  PttrturitioD,  and  Cliildbcd,"  p.  47. 
i  FuTScii,  "  Die  GcUhrcn  d.  Hitrolisfeblcr,"  ibid.,  viii,  1870,  p.  881. 
"  McOoMALO,  /.  c,  pp.  189-200. 


ACCIDENTAL  COMPLICATIOXS.— ABNORUALITIES  OF  THE  tTEBUS.  267 


nnria  or  metrorrhagia.  The  foetus  may  die  in  ufero,  as  the  "result  of 
metrorrhagia  or  of  impaired  nutrition  due  to  deficient  oxygenation  of 
the  miUerual  blood.  Children  whose  mothers  are  the  victims  of  car- 
diac disease  are  often  imperfectly  developed,  and  predisposed  to  un- 
timely death.  The  prognosis  is  based  upon  the  general  condition  of 
the  patient.  In  seventeen  of  the  thirty-one  cases  collected  by  McDon- 
ald the  patients  died.  The  prognosis  is  impaired  by  coexisting  pul- 
monary lesions,  tending  to  obstruct  the  circulation  in  the  lungs,  as 
well  as  by  diseases  of  other  vital  organs.  Mitral  lesions  aie  of  more 
grave  significance  than  those  at  the  aortic  orifice,  and  mitral  stenosis 
is  particularly  dangerous,*  because  of  its  tendency  to  produce  dilata- 
tion of  the  left  auricle  and  the  heart. 

Women  with  cardiac  disease  of  any  considerable  gravity  should  be 
dissuaded  from  marriage.  The  indications  for  medicinal  treatment 
are  the  same  as  for  cardiac  diseases  uncomplicated  by  pregnancy. 
Chloroform  should  be  administered  with  special  caution  during  partu- 
rition. McDonald,  however,  believes  that,  cautiously  administered  in 
the  second  stage,  chloroform  is  useful  by  diminishing  the  down-bearing 
efforts.  In  order  to  lessen  the  down-bearing  efforts,  the  same  author 
urges  as  of  extreme  importance  the  timely  application  of  the  forceps, 
or  the  performance  of  version  in  suitable  cases,  should  the  second 
stage  be  in  any  way  prolonged.  The  artificial  induction  of  abortion 
or  of  premature  delivery  is  justified  only,  according  to  McDonald,  in 
cases  where,  as  in  hydr.imnion.  the  abdomen  is  unduly  distended. 

Acute  Lobar  Pneumonia. — Pneumonia  attacks  women  less  fre- 
quently than  men.  Its  rate  of  mortality  is,  however,  much  larger 
among  the  former.  These  facts  should  be  remembered  by  investi- 
gators of  the  reciprocal  relations  between  pneumonia  and  pregnancy, 
in  order  that  the  influence  excited  by  the  former  upon  the  latter  bo 
not  exaggerated.  Pneumonia  is  an  infrequent  complication  of  the 
pregnant  state,  but  affects  the  course  of  the  latter  very  prejudicially. f 
Although  a  pneumonia  of  large  extent  may  terminate  in  complete 
recover)',  without  having  endangered  the  life  of  mother  or  foetus.t  it 
often  produces  abortion  or  premature  delivery,  the  frequency  of  these 
results  increasing  in  direct  proportion  to  the  duration  of  pregnancy. 
The  t^lie  of  the  pulmonary  inflammation  is  also  more  severe  in  the 
later  stages  of  ntero-gestation,  and  parturition  exerts  an  unfavorable 
effect  u)K)n  women  in  proportion  as  their  pregnancy  is  far  advanced.* 

It  was  formerly  believed  that  pneumonia,  occurring  during  preg- 
nancy, owed  its  fatal  character  chiefly  to  the  encroachments  of  the 

•  PoRAK,  op.  eil.,  p.  lis ;  FniTJCH,  op.  cil.,  p.  883. 

I  F*gutxDKB,  "  I'ebor  p.  al«  Schwuigcr«ch.  Complicat.,"  etc.,  "BeitrSg.  i.  Geburtsb.," 
ill,  1874,  Sitzp^bcr.,  p.  64. 

t  (Jcssuiow,  "  Pn.  b.  Schwanpcren,"  "  Monitt^.ochr.  f.  Oeburuk.,"  xxiii,  H.  il,  1868| 
p.  M.  •  Wkbxich,  "  Beitrag.  z.  Geburtsb.,"  iii,  1874,  Sitzgsb.,  p.  86. 
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gravid  nterus  upon  the  intra-tboraeic  space,  and  to  the  congeqaent 
interfereuce  with  the  necessary  compensatory  increiise  of  fuuctionol 
activity  on  the  part  of  the  healthy  luug-tissue.  Later  invcstigationi 
having  not  only  shown  the  fallacy  of  this  theory,*  but  even  rendered 
probiible  an  actual  increase  in  the  intra-thoracic  space  during  prcsi- 
nancy,  f  the  fatal  character  of  intercurrent  pneumonia  is  referred  to 
coexisting  hydncmia,  and  to  the  inability  of  the  poorly  nonrished 
heart  to  restore  the  balance  of  a  pulmonary  circulation  disturbed  byj 
the  consolidation  of  lung-tissue  and  by  the  consequent  impernieabilit 
of  large  capillary  areas.  Pulmonary  cedema,  resulting  from  progres- 
sive cardiac  asthenia,  directly  induces  the  fatal  issne.  Parturition 
itself,  whether  naturally  or  artificially  produced,  greatly  imperils  the 
woman's  life  J  by  making  exorbitant  demands  upou  the  already  failing 
heart-power  and  by  aggravating  existing  hydrtemia.  Abortion,  wheal 
occurring  under  these  circumstances,  is  referred  to  fetal  death  caused 
by  deficient  oxygenation  of  the  maternal  blood,  by  placental  anaei 
produced  through  an  inadequate  supply  of  blood  to  the  left  heart,  mi 
by  the  abnormally  elevated  maternal  temperature.*  From  the  fatal 
results  of  parturition  in  pneumonia  we  conclude  that  the  indnctioBj 
of  abortion  or  of  premature  delivery,  in  ordinary  cases,  is  unjnstifi 
able.  I  Should  labor,  however,  have  already  begun,  its  termination 
must  be  hastened  by  all  available  means.  Our  further  treatment  must 
consist  in  efforts  at  strengthening  the  heart's  action.  Brandy  and  car- 
bonate of  ammonia,  digitalis  and  quinia,  deserve  the  most  confidenceJ 
for  the  fulfillment  of  these  indications.  Wernich  recommends  catitiou* 
venesection,  for  the  relief  of  extreme  dyspnoea  or  cyanosis,  and  pro- 
poses that  the  collapse  to  which  bloodletting  may  lead  be  combated  by 
transfusion.^ 

Emphysema,  Chronic  Pleurisy,  and  Empyema. — These  affections  arsd 
dangerous  complications  of  pregnancy,  in  that  they  i)roduce  cardiac" 
dilatation,  and  prevent  the  heart  from  successfully  adapting  its  activity 
to  the  varying  conditions  of  vascular  tension  obtaining  in  parturitioai 
and  the  puerjieral  state.     The  induction  of  abortion  or  of  prematura' 
delivery  may  be  indicated  by  the  existence  of  these  diseases,  provided 
the  mother's  strength  has  become  so  impaired  as  to  incapacitate  her 
for  continued  ntero-gestation. 

Phthisis. — It  was  formerly  erroneously  held  that  pregnancy  afforded 
immunity  against  pulmoiwrij  phthisis.  This  view  may  have  been 
based  njion  the  clinical  fact  that  the  progress  of  proexistent  phthisis 
is  sometimes  retarded  by  the  supervention  of  pregnancy.^    This  re- 

•  GrasERow,  op.  til.,  p.  88. 

f  WiRMCH,  Berlin.  "  BeitrSg.  t  Geburtth.,"  11,  1873,  p.  249. 

X  FASBE.viiKn,  op.  tit.,  p.  58.  •  ^piEOELDERO,  "  Lchrb.  d.  Gcbiirteh.,"  p.  90I,. 

I  WERitica,  op.  oil.,  p.  261.  ^  Schrocdkb,  "  Lebrb,  d.  Gcburlsb.,"  p.  SM^ 

0  W«i.Mcn,  BciUn.  "Bcitritg.  i.  Geb.,"  il,  1873,  p.  261, 
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rait  is  observed,  according  to  Lebert,*  in  only  a  small  proportion  of 
cases.  In  the  majority  of  instances  pregnancy  not  only  hastens  the 
progress  of  actually  existing  phthisis,  but  precipitates  its  dcTclopment. 
The  latter  result  is  of  especially  frequent  occurrence  in  those  heredi- 
tarily predisposed  to  the  disease,  or  in  such  persons  as  may  have  re- 
covered from  a  previous  attack.  These  effects  of  pregnancy  ujwn  the 
development  and  course  of  phthisis  are  most  manifest  between  the 
ages  of  twenty  and  thirty  years,  although  they  are  not  infrequent  be- 
tween the  ages  of  thirty  and  forty.  The  advanced  stages  of  phthisis 
prevent  conception,  but  the  same  is  not  true  of  its  earlier  periods.  Tho 
puerperal  state  often  favors  the  development  of  phthisis,  particularly 
in  those  hereditarily  predisposed  to  it,  and  usually  hastens  the  fatal 
issue  of  tiie  disease  if  it  have  already  manifested  itself.  In  very  ex- 
ceptional instances,  however,  parturition  and  the  post-j)artuin  stjite 
exert  a  favorable  influence  upon  the  coarse  of  phthisis.  It  often 
happens  tliat  women  with  inherited  tendencies  to  phthisis  may  escape 
it  during  their  first  pregnancy,  only  to  become  its  victims  in  a  later 
one.f  Although  women  with  progressing  phthisis  may  pass  tlirough 
the  parturient  and  puerperal  stiites  in  safety,  they  are  greatly  prostrated 
thereby,  and  rarely  have  sufficient  milk  to  nurse  their  children.  They, 
moreover,  often  experience  abortion  or  premature  delivery.  The  chil- 
dren of  such  women  are  usually  puny  and  feeble.  They  are  slowly 
and  imperfectly  developed  and  are  predisposed  to  pulmonary  disease. 
Prophylactic  treatment  affords  the  only  encouraging  ])ro?pects  of  suc- 
cess in  tho  cases  under  consideration.  Girls  with  suspected  hereditary 
predisposition  to  phthisis  should,  accordingly,  not  marry,  as  tliey 
should  not  become  mothers.  If  they  do  bear  children,  they  must  never 
nurse  them. 

Syphilis. — When  syphilis,  which  is  n  frequent  complication  of  preg- 
nancy, is  contracted  at  the  beginning  or  during  the  course  of  the  latter, 
it  is  characterized  by  intense  initial  and  by  unusually  mild  consecutive 
symptoms,  t  The  duration  of  the  incubation  is,  ordinarily,  about  two 
weeks,  but  may  be  protracted  to  six  weeks.  The  initial  lesions,  which 
are  more  extensive  than  in  women  who  arc  not  pregnant,  may  invoh'e 
the  vagina,  cervix,  labia,  nates,  and  thighs.  They  embrace  swelling, 
reddening  and  excoriation  of  the  mucous  membrane  and  skin,  oedema, 
eczema,  follicular  abscesses,  and  even  necrosis  of  connective  tissue. 
These  intense  inflammatory  processes  may  be  referred  to  increased 
nutrition  of  the  parts,  and  to  the  mechanical  results  of  friction  between 
them.     The  secondary  symptoms  are  of  a  mild  type,  consisting  chiefly 

•  Lianr,  "  Ucber  T»b.  d.  weiblidi.  GeschlechtMrgnne,"  "  Arch,  t  Oyii»ck.,"  iv,  1872, 
p.  4«». 

f  SpttaiLntBR,  "  Lcbrh.  0.  Geburtsh.,"  p.  20fi. 

\  SioMuxD,  "  Ucber  d.  VcrUuf  d.  S.  bei  bcbvuigerscbaft,"  "  Wiao.  med.  Prc«ae,'*  zlv 
1873,  No.  1. 
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of  general  glandular  induration,  papules  on  and  around  the  geniCale, 
and  scales  on  the  palms  and  soles.  Me  wis*  states  that  the  oecurrenc 
of  parturition  has  a  favorable  effect  upon  these  lesions,  usually  re^ului 
ing  in  their  disappearance.  Erythema,  pharyngitis,  alopecia,  iritia, 
and  febrile  movement  are  either  absent  or  slightly  marked.  Prcgnan^ 
women  owe  the  mildness  of  their  secondary  gymptoms  to  amelioration 
of  their  general  nutrition.  Syphilis  exerts  a  very  prejudicial  influence 
upon  the  product  of  conception.  If  either  parent  be  affected  with 
general  syphilis  at  the  time  of  the  coitiou  resulting  in  impregnation, 
syphilis  is  communicated  to  the  fcetus.  It  is  almost  equally  impos- 
sible for  a  fa'tus  poisoned  by  the  paternal  reproductive  element  to 
infect  a  healthy  mother.  Provided  the  mother  were  untainted  at  the 
time  of  conception,  syphilis  contracted  by  her  during  pregnancy  U 
rarely  communicated  to  the  faHus.  If  the  father  be  syphilitic,  the 
infection  of  the  ovum  is  accom))lishcd  by  the  diseased  Epermatozoids. 
If  the  mother  be  constitutionally  tainted,  the  ovum  is  already  poi- 
soned. Should  both  parents  be  the  victims  of  general  syphilis,  each 
equally  bequeaths  the  disease  to  the  offspring.  The  syphilitic  jwison, 
therefore,  will  not  traverse  the  septa  intervening  between  the  fetal 
and  the  maternal  vascular  systems,  f  In  rare  exceptions  to  this  general 
rule  the  mother  contracts  the  disea^se  by  the  so-called  choc  en  refour. 

A  progressive  and  continuous  diminution  in  the  intensity  of  fetal 
Bjphilis,  directly  proportionate  to  the  length  of  time  which  baa  elapsi-d 
since  the  contraction  of  the  disease  by  the  parent  who  communit  '  ' 
it,  is  observed  in  cases  unmodified  by  treatment.  Parents  m 
syphilis  is  allowed  to  pursue  its  natural  course  retain  the  cnpnbility 
of  transmitting  the  disease  to  their  offspring  for  varying  periods, 
the  average  length  of  which  ia  ten  years.  Latency  of  the  parental 
8y])hilis  does  not  secure  immunity  of  the  foetus  from  the  dtsea 
although  it  diminishes  the  probability  of  its  transmission.  Parent 
with  tertiary  syphilitic  symptoms  may  or  may  not  commanicttt«  tho 
disease  to  their  children,  according  as  the  poison  whose  original  pro>j 
enco  produced  the  gummata  is  still  retained  in  the  system,  or  ha 
been  eliminated  by  nature  or  by  mercurials.  In  accordance  with  the 
varying  intensity  of  tho  hereditary  influence,  the  fujtus  may  either 
perish  in  utero,  its  death  resulting  in  abortion  or  premature  delivery, 
may  be  born  alive  but  destined  to  "die  early,  or  may  manifest  the  dis- 
ease only  at  the  expiration  of  periods  varying  from  weeks  to  months. 
Conception  occurring  during  the  first  years  after  the  parents'  infec- 
tion with  syphilis  almost  invariably  terminates  in  abortion  or  prema- 

•  Mitwis,  "Syphilis  ronpcnita,"  "Ztsclir.  f.  Gebnrtah.  u.  Ovnnck.,"  iv.  1879,  1,  p.  63. 

\  Profoasor  McLane,  of  iliis  city,  lias  recently  reported  to  me  the  history  of  »  w*ll- 
obscrved  ca«e,  where  error  was  hardly  possible,  in  which  the  mother,  previously  healthy,  i 
wns  infectril  in  the  fourth  month,  and  gave  birth  in  the  ninth  month  to  n  dead  child  with] 
trell-marked  syphilitic  lesions.    The  rule  is,  therefore,  probably  not  absolute. 
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tiire  delivery,  the  causes  of  wbich  arc  either  the  ritiatcd  natritive 
processes  of  the  fcelus,  the  increased  maternal  temperature  due  to 
Bjphilitic  fever,  or  syphilitic  degeneration  of  the  fotul  placenta,  con- 
sistiug,  according  to  Mewis,*  of  inflammatory  clianges  in  the  tunica 
intima  of  the  blood-vessels.  Similar  i)athological  changes  are  said,  by 
the  same  author,  to  occur  in  the  intima  of  the  umbilical  vessels.  Tbe 
pathological  conditions  observed  in  syphilitic  disease  of  the  placenta 
are  either  granular  degeneration  of  the  placental  villi,  with  obliteration 
of  the  blood-vessels,  or  the  morbid  changes  designated  by  the  names 
endometritis  placcntaris  gummosa  and  endometritis  decidnalis.  f  (For 
n  more  detailed  account  of  placental  syphilis,  vide  chapter  on  placental 
diseases.) 

Every  pregnant  woman  who,  at  the  time  of  conception,  is  or  haa 
been  affected  with  constitutional  syphilis,  should  be  promptly  sub- 
jected to  a  thorough  mercurial  treatment,  preferably  by  the  method 
of  inunction.  This  is  desirable,  even  when  no  present  symi)toms  are 
detected,  with  reference  to  the  prevention  of  the  frcc(uently  disastrous 
influences  of  latent  syphilis.  If,  however,  the  disease  be  contracted 
during  the  later  months  of  pregnancy,  the  treatment  may  consist  of 
palliative  measures,  until  after  parturition,  since  no  luum  will  result 
from  the  maternal  syphilis  to  the  fetal  life.  Local  primary  or  second- 
ary disease  of  the  genitals  should  receive  appropriate  treatment,  in 
order  that  the  child  be  not  infected  during  delivery. 

Diabetes  in  Pregnancy. — Dr.  Matthews  Duncan  J  has  recently  called 
attention  to  the  very  serious  consequences  of  diabetes  complicating 
pregnancy  and  the  puerperal  state.  But  few  cases  have  been  recorded. 
Diabetes  may  occur  during  pregnancy,  and,  in  some  cases,  during 
pregnancy  only.  It  may  cease  after  the  termination  of  pregnancy, 
and  may  not  return  in  pregnancy  after  its  cure.  Pregnancy  may  occur 
during  diabetes,  and  in  that  case  may  be  apparently  unaffected  in  its 
healthy  progress  by  the  disease. 

In  twenty-two  pregnancies,  occurring  in  fifteen  mother*,  four  termi- 
nated fatally.  In  several,  death  was  by  collapse,  rather  than  by  coma. 
Hydramnios  was  frequent,  and  in  one  case  sugar  was  found  in  the  fluid. 

In  seven  out  of  nineteen  pregnancies,  occurring  in  fifteen  mothers, 
the  child  died  in  pregnancy,  having,  in  all  of  them,  reached  a  viable 
age.  In  two  more  the  child  was  feeble  at  birth,  and  died  a  few  hours 
after.     In  one  case  the  child  was  diabetic. 

With  one  exception,  all  the  mothers  were  muUipane. 

Chorea  in  Pregnancy. — Chorea,  which  is  a  rare  complication  of 
pregnancy,  affect-s  primiparae  by  preference,  particularly  those  jiossess- 
iog  an  hereditary  predisposition.     Barnes  '  was  able  to  collect  only 

•  Mswis.  lot.  fit ,  p.  42.  f  FaJiKKEL,  op.  eil.,  p.  62. 

t  MiiTTHFws  Prscjix,  "On  PHcqxriil  Dinbcles,"  "  Obirtpt.  Trans.,"  vol.  ixir,  p.  2&6. 
■  Baksss,  "  Trans,  of  the  Obstct.  Soc.  of  London,"  x,  1669,  p.  WT. 
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fifty-six  and  Fohling*  only  twelve  additional  cases  from  the  whole  do- 
main of  obstetrical  literature. 

Organic  cerebral  lesions  are  assumed  by  Spiegelberg  f  as  established 
causes  of  the  disease.  In  regai-d  to  other  etiological  agencies  wide  di- 
versities of  opinion  prevail.  According  to  Goodoil,J  the  choreic  raorc- 
ments  are  of  reflex  nature,  and  are  referable  to  impaired  nutrition  of 
the  central  nervous  system,  incident  to  the  hydrromia  of  pregnancy. 
The  association  of  chorea  and  organic  cardiac  disease  has  been  fre- 
quently observed,  and  tiie  discovery,  in  cert^iin  cases,  of  fibrous  vege- 
tations upon  the  mitral  and  aortic  valves  accounts  for  the  assumption, 
by  some  authors,  of  embolism  as  a  cause  of  chorea.  Barnes  •  dis- 
countenances this  view,  and  calls  attention  to  the  probable  causative 
agency  of  myelitis.  Terror  and  other  intense  emotions  may  act  as 
exciting  causes  of  chorea. 

Choreic  movements  occurring  in  pregnancy  do  not  differ  from 
those  attending  the  disease  in  the  unimpregnuted  state.  Tliey  arc 
usually  bilateral.  In  most  coses  the  muscular  contractions  manifcj>t 
themselves  in  the  earlier  months  of  pregnancy,  and  continue  until 
delivery  is  accomplished.  In  rare  inst^inces  they  are  arrested  at  iho 
beginning  of  parturition.  In  still  more  exceptional  cases  the  contrac- 
tions may  cither  Cease  before  delivery  or  persist  during  the  post-par  turn 
state.  Transitory  albuminuria  and  diabetes  mellitns  are  occasional 
unexplained  complications  of  chorea  gravidarum,  and  the  iihosphatcs 
and  urates  of  the  urine  are  present  in  abnormal  abundance.  Abortion 
and  premature  delivery,  due  to  the  repeated  snccnssion  of  the  utcnis, 
are  of  very  frequent  occurrence. 

Chorea  exerts  a  prejudicial  influence  upon  the  course  of  prognimcj .  j  I 
having  interrupted  it  in  about  one  half  the  recorded  cases.  Death  of^ 
the  mother  resulted  in  seventeen  of  the  fifty-six  cases  collected  by 
Barnes.^  The  lethal  termination  was  usually  referable  to  the  ex- 
haustion consequent  npon  protracted  muscular  exertion,  or  to  hemi- 
plegia secondary  to  grave  cerebral  or  spinal  lesions.  The  life  of  the 
child  is  less  frequently  sacrificed,  but  it  is  itself  often  aflfectcd  with 
chorea. 

The  treatment  consists  in  the  administration  of  iron  and  iiuinme, 
and  the  lowering  of  the  reflex  excitability  by  the  prolonged  use  of  the 
bromide  of  potassium.  During  the  attack,  chloroform,  chloral,  and 
the  subcutaneous  injection  of  morphia  have  proved  serviceable.  When 
palliative  remedies  prove  fruitless,  in  view  of  the  perilous  nature  of  the 
affection,  artificial  labor  or  even  abortion  is  indicated. 


•  FtHuxn,  "Arch.  f.  Gynack,"  vi,  1«'?4,  p.  137.      \  Snion-BHio,  "Lehrb,"  f.  SSS. 
X  OooDti-L,  "Am.  .lour,  of  Obstct.,"  Slny,  1870,  p.  149. 

•  Barmc.i,  loe.  cil.,  p.  179. 

I  (JooDKLL,  "Am.  Jour,  of  Obslet,"  vol.  vlil,  p.  108. 
^  Baue9,  "  Tnu.  of  tbe  Obstot.  Soc.  of  London,"  x,  1809. 
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Relaxation  of  the  Pelvic  Symphyses.*— This  condition,  which  con- 
sists in  an  excoaa  of  the  ordinary  physiological  softening  at  tlie  pelvic 
articulations,  may  permit  of  such  a  degree  of  mobility  between  the 
pelvic  bones  as  to  effectually  hinder  locomotion.  This  is  usually  ac- 
companied by  piiius  in  the  ligaments  of  the  joints  affected,  in  the 
thighs,  and  in  the  lumbar  region.  Its  existence  is  easily  recognized. 
Thus,  ipotion  at  the  symphysis  pnbis  becomes  apparent  if,  with  the 
patient  in  an  upright  position,  she  be  mude  to  throw  the  weight  of  the 
body  upon  each  leg  in  alternation,  while  the  accoucheur  holds  the 
symphysis  between  the  thumb  and  two  fingers  placed  within  the  vagi- 
na. Motion  in  the  sacro-iliac  joint  is  perceived  by  seizing  the  crests 
of  the  ilium  and  getting  the  patient  to  move  forward.  In  the  recum- 
bent [joature,  movements  at  either  the  pubic  or  sacro-iliac  joints  may 
be  recognized  by  means  of  the  vaginal  touch,  upon  extending  or  flex- 
ing the  femur. 

The  great  relief  afforded  to  all  the  symptoms  in  such  cases  by  means 
of  a  firm  binder  makes  it  most  desirable  that  the  possibility  of  its  oc- 
currence should  bo  always  borne  in  mind  where  the  patient  walks  with 
difficulty  during  tlie  latter  months  of  pregnancy,  or  subsequent  to  the 
childbed  period.  The  first  case  I  witnessed  at  the  Bcllevue  Hospital 
was  altogether  a  mystery  to  me,  until  the  nature  of  the  disability  was 
pointed  out  by  Professor  Barker.  The  patient  was  in  the  last  month 
of  preguancy,  had  been  six  weeks  in  bed,  unable  to  move,  though  ap- 
parently otherwise  in  perfect  health.  A  rude  bandage,  constructed  of 
canvas  and  made  tt>  lace  in  front,  funiished  a  good  support,  and  ena- 
bled my  patient  to  stand  and  move  around  without  inconvenience. 
She  had,  at  the  end  of  gestation,  a  good  confinement,  and  subsequently 
recovered  yrithout  a  trace  of  her  previous  difficulty. 

In  childbed  a  towel-binder  is  capable  of  rendering  good  service. 
During  pregnancy,  or  during  the  period  of  puerperal  convalescence, 
where  frequent  changes  of  the  bandage  are  not  necessary,  JIartin's 
girdle,  consisting  of  a  solid  metal  rmg  surrounding  the  whole  pelvis, 
has  been  strongly  recommended.  In  a  case  I  have  recently  had  to 
treat,  where  the  relaxation  became  manifest  after  delivery,  I  employed 
a  pair  of  strong  breeches,  furnished  me  by  Philip  Schmidt,  instrument- 
maker,  of  this  city,  which  were  carefully  fitted  to  the  thighs  and  hips 
of  the  patient,  and  were  made  to  buckle  in  front  and  lace  behind.  The 
apparatus  proved  to  bo  light,  comfortable,  and  answered  every  re- 
quirement. 

Surgical  Operations  during  Pregnancy. — Massot  f  concludes,  from 
the  observation  of  a  considerable  number  of  cases,  that  ordinary  surt/i- 

*  S«ELU.<io,  "  On  RcUx&tion  of  tlie  Female  Pelric  Symphyses,"  "  Americsn  Journal 
of  Obstetrics,"  Fcbrunrr,  1870;  Babur,  "Puerperal  Diseascp,"  p.  192. 

f  Massot,  "  Ucber  d.  Eiafltus  traomat.  Eiamrk.  auf  d.  VcrUuf  der  Scbwangerechaft,'' 
Schmidt's  " Jahrb,"  1874,  164,  p.  SflB. 
18 
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cal  operations  do  not  interfere  with  pregnancy  unless  they  materially 
iiiid  permanently  disturb  the  uterine  circulation,  or  call  into  activity 
the  uterine  muscular  force  by  reflex  irritation.  Cohnstein  •  states,  ai 
the  result  of  his  researches,  that,  after  operations  and  iujurius,  preg- 
nancy reaches  a  normal  termination  in  54'5  per  cent,  of  all  cases.  In- 
lerruptiou  of  pregnancy  was,  in  his  cases,  determined :  (a)  by  the 
period  of  pregnancy  when  the  operation  took  place,  occurring  more 
frequently  as  the  result  of  surgical  measures  resorted  to  in  the  third, 
fourth,  and  eighth  months  ;  (b)  upon  the  seat  of  the  operation,  result- 
ing, in  two  thirds  of  all  cases,  from  operations  upon  the  genito-nrinary 
organs  ;  (c)  upon  the  extent  of  the  wound,  following  amputations,  ex- 
articulations,  and  ovariotomies  with  groat  relative  frequenc}- ;  (d)  upon 
tiie  number  of  children,  occurring  in  multiple  pregnancy  with  uniform 
regularity.  Age  seemed  to  exert  no  causative  influence.  Abortion  di- 
rectly results,  under  these  circumstances,  from  reflex  irritation,  or 
from  fetal  death  referable  to  haemorrhage  or  to  septic  poisoning  on  the 
mother's  part.  The  prognosis,  so  for  as  the  mother  is  concerned,  de- 
pends upon  the  time  when  delivery  occurs.  The  mortality  ordinarily 
attending  delivery,  if  at  term,  is  insignificant ;  for  abortions  and  pre- 
mature deliveries  it  amounts,  according  to  Cohnstein,  to  thirty-three 
per  cent.  The  most  frequent  causes  of  the  mother's  death  are  shock, 
peritonitis,  septicaemia,  haemorrhage,  and  oedema  pulmonalis.  In 
ninety  cajses  of  minor  operations  upon  the  pelvic  organs  collected  by 
Professor  Maun,  \  of  Buffalo,  there  were  twenty  abortions  and  four 
deaths.  They  included  the  removal  of  a  caruncle,  of  epitheliomata,  of 
condylomata  and  of  polypi,  the  opening  of  cysts  and  absce^ea,  the  di« 
latation  of  the  urethra  for  stone,  the  plastic  operations  upon  the  vulva, 
cervix,  and  vagina,  etc.  lie  concludes  that  during  pregnancy  the 
union  of  denuded  surfaces  is  the  rule,  that  the  most  risky  openitions  are 
those  upon  the  rectum,  and  that  vaginal  operations  ai'e  apt  to  be  at- 
tended by  severe  htemorrhage,  though  not  otherwise  dangerous.  In 
view  of  the  manifest  danger  from  operations  of  any  magnitude,  it  may 
be  stated  as  a  general  law  that  surgical  measures  not  absolutely  indi- 
cated by  the  existence  of  pathological  conditions  liable  to  aggravation 
by  delayed  interference  should  be  postponed  until  after  confinement 
Those  morbid  conditions,  however,  whose  development  is  hastened  by 
pregnancy,  or  whose  existence  offers  mechanical  obstacles  to  parturi- 
tion, must  be  early  subjected  to  operative  interference.  This  remark 
applies  with  special  force  to  carcinomatous  growths  in  any  part  of  the 
body  and  to  iutra-pelvic  tumors. 

The  time  of  operation  should  not  coincide  with  the  menstrual 

•  CoHxgTUK,  "  Ueber  chirurg.  Op.  bei  Schwungcren,"  Volkmann's  "  SatuinL  klia 
Vortr.,"  No.  59,  1873,  p.  493. 

I  Makh,  "Surgical  Operations  on  the  Pelrio  Organa  of  Pregnant  U'omcn,"  "Qjw» 
cologioal  Trans.,"  1888. 
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epoch  of  pregnant  women,  as  abortion  ia  more  likely  to  occar  at  that 
period.*  For  a  similar  reason  it  is  recommended  that  the  third, 
fourth,  and  eighth  months  should  be  avoided.  Massot  is  of  the  opin- 
ion f  that  aniEsthetics,  when  employed  during  operations  on  pregnant 
women,  exert  rather  a  favorable  than  a  prejudicial  effect  upon  fetal 
life  by  diminishing  reflex  irritation. 

Abnormal  Conditions  of  the  Utebc3. 

Double  Uterus. — Double  uterus  occurs  under  various  forms.  The 
nterns  and  cervix  may  be  double,  the  vagina  remaining  single.  The 
double  uterus  may  have  a  single  cervix  opening  into  an  undivided 
vagina.  Tlie  uterus,  although  double,  may  have  a  single  cervix  open- 
ing into  a  double  vagina,  the  septum  beginning  at  the  os  internum  ; 
or  nterns,  cervix,  and  vagina  may  be  double  throughout. 

All  these  forms  permit  of  normal  utcro-gestation  on  either  side 
or  on  both  sides  simultaneously,  provided  that  each  half  of  the  genital 
canul  be  sufficiently  develoi)ed.  If,  however,  the  dividing  septum  ex- 
tends quite  to  the  vaginal  entrance,  simultaneous  pregnancy  m  each 
horn  is  exceedingly  rare.  J 

If  pregnancy  occur  in  only  one  side  of  a  double  uterus,  a  dccidua 
vera  is  developed  in  the  other  side,  and  expelled  at  the  end  of  prog- 
nancy.  Double  uterus  is  less  readily  diagnosticated  during  pregnancy 
than  after  or  before  it,  but  ia  usually  recognized  with  facility.  A 
double  vagina  is  not  necessarily  indicative  of  double  uterus,  but  if 
two  vagiiife  are  found,  each  containing  a  cervix,  the  presence  of  double 
uterus  may  be  safely  assumed.  If  a  double  cervix  terminate  in  an  un- 
divided vagina,  the  uterus  may  or  may  not  be  double.  When  preg- 
nancy exists  in  only  one  horn,  the  uterine  development  is  manifestly 
unilateral,  and  the  existence  of  an  unimpregnated  half  may  be  deter- 
mined by  combined  manipulation  or  by  the  uterine  sound.  In  these 
caws  presenting  a  double  uterus  with  a  single  cervix  and  vagina,  the 
diagnosis  rests  chiefly  upon  unilateral  uterine  development  and  de- 
pression of  the  fundus  and  body  corresponding  to  the  septum.  The 
form  of  a  double  uterus  is  most  plainly  manifest  during  the  contrac- 
tions accompanying  and  succeeding  parturition.'  It  is  still  undecided 
whether  double  uterus  bo  a  cause  of  abortion  and  of  prematnre  de- 
livery. Ordinarily,  however,  the  symptoms  and  course  of  pregnancy 
are  unaffected  by  this  malformation.  The  complete  functional  indc'* 
pendence  of  the  two  segments  is  demonstrated  by  the  fact  that  in 
twin  pregnancies  parturition  is  frequently  not  simultaneously  accom- 

•  SpiEOELBntQ,  "  Lebrb.  d.  GeburUh.,"  p.  2C8. 
t  Massot,  lot.  eit,  p.  267. 

X  ScnuoKDiii,  " Lchrb.  d.  Geburtsh,"  p.  876. 

•  ScHATz,  " Mitlli.  aus  d.  Leipi.  Qeb.  Klinik  u.  Polyklinik,"  "  Arch.  f.  Gynack,"  U, 
1871,  p.  297,  , 
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plished  by  them.  In  the  case  of  unilateral  pregnancy,  the  ratio  of 
head  to  breech  presentations  is,  according  to  Schatz,  as  twenty-one  to 
two.  Tedious  hibor  may  result  in  cases  of  double  uterus,  from  uterine 
atony,  referable  either  to  imi>erfect  muscular  development  of  the  preg- 
nant horn,  to  its  deviation  from  the  normal  pelvic  axis,  or  to  obstruc- 
tion produced  by  the  unimprcgnated  horn.  Posl-partum  bsemorrhage 
may  result  from  uterine  atony  or  from  attachment  of  the  placenta  to 
the  septum,  whose  imperfect  development  prevents  its  firm  and  thor- 
ough contraction. 

Anteversion  and  Anteflexion. — The  normal  anteversion  of  the  nn- 
impregnated  uterus  is  exaggerated  by  the  increased  weight  of  the 
gravid  uterine  body,  but  this  deviation  is  usually  rectified  by  the  grad- 
ual development  and  upward  movement  of  the  uterus.  In  exceptional 
cases  the  anteversion  persists  after  the  fourth  month,  and  prodnces 
vesical  tenesmus,  dysuria,  or  incontinence.  No  evidences  of  uterine 
incarceration  are,  however,  observed,  and  the  comparatively  trivial 
symptoms  are  relieved  by  regulating  defecation,  replacing  the  fundo*, 
causing  the  patient  to  assume  the  dorsal  decubitus,  or  by  adjusting  an 
appropriate  pessary. 

In  the  later  stages  of  utero-gestation,  anteversion  combined  with 
anteflexion  may  again  occur,  and  produce  tlie  deformity  known  aa 
pendulous  abdomen.  It  is,  then,  chiefly  due  to  the  inadequate  sup- 
port afforded  to  the  uterus  by  the  abdominal  parietes.  The  failure  of 
their  sustaining  power  is  referable  to  their  relaxation — which  is  most 
marked  in  multiparte — to  separation  of  the  recti  muscles,  or  to  the 
yielding  of  old  cicatrices  produced  by  operations  or  injuries.  The  dis- 
placement is  also  favored  by  lordosis  of  the  lumbar  vertebras,  and  by 
contracted  pelvis,  which  prevent  the  normal  descent  of  the  uterus.  In 
extreme  cases  of  pendulous  abdomen,  the  uterus,  having  separated  the 
recti,  descends,  covered  by  fascia  and  skin,  almost  or  quite  to  the 
knees,  and  seriously  interferes  with  locomotion.  Its  pressure  also  pro- 
duces oedema  of  the  abdominal  wall,  vesical  tenesmus,  and  pain  in  the 
distended  cutaneous  tissues.  These  symptoms  are  relieved  by  repo- 
sition of  the  uterus,  and  by  the  application  of  a  suitable  abdominal 
bandage. 

Retroversion. — Retroversion,  a  comparatively  infrequent  form  of 
displacement  in  the  unimpregnated  uterus,  usually  rectifies  itself  dur- 
ing the  earlier  months  of  pregnancy.  Should  spontaneous  r-  n 
not  occur,  the  fundus  being  detained  below  the  promontory  n  r 
the  third  month,  the  cervix  bends  upon  itself  at  an  acute  angle,  aud 
the  retroversion  is  transformed  into  a  retroflexion. 

Retroflexion. — Retroflexion  occurs  infrequently  in  women  who  have 
not  borne  children,  but  often  renders  sterile  those  who  are  thus  affect- 
ed.    It  is  one  of  the  most  common  uterine  displacements  in  womeaj 
who  have  borne  children,  though  it  does  not,  in  their  case,  ordinaril| 
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prevent  conception.  When  conception  occurs  in  a  retroflexed  uterus, 
the  latter  usually  rises  from  the  pelvis,  and  assumes  a  position  of  ante- 
version  at  the  fourth  month.  In  many  cases,  however,  the  displace- 
ment produces  congestion  of  the  uterine  mucous  membrane,  metritis, 
and  abortion.  In  still  other  cases  the  fundus  does  not  ascend  above 
the  promontory  at  the  usual  time,  and  either  the  symptoms  of  retro- 
flexion with  incarceration  arc  slowly  developed,  or  that  form  of  retro- 
flexion known  as  partial  retroflexion,  or  retroflexion  in  the  second  half 
of  pregnancy,  occurs.  This  consists  in  the  division  of  the  uterine 
cavity  into  an  anterior  and  a  posterior  diverticulum  or  pouch.  The 
anterior  diverticulum  is  produced  by  the  more  rapid  upward  develop- 
ment of  the  anterior  uterine  wall,  which  is  subjected  to  comparatively 
slight  pressure  and  contains  the  larger  part  of  the  fcetus.  The  pos- 
terior uterine  wall  enters  predominantly  into  the  formation  of  the 
])osterior  diverticulum,  and  usually  contains  the  fetal  head.  This 
peculiar  form  of  uterine  displacement  may  be  spontaneously  rectified 
during  pregnancy,  or  may  persist  until  delivery,  producing  no  impor- 
tant symptoms  except  vesical  and  rectal  tenesmus,  with  dysuria  and 
painful  defecation.  In  the  latter  case  it  materially  interferes  with  par- 
turition, inasmuch  as  the  cervix,  which  is  displaced  upward  and  for- 
ward behind  the  symphysis,  is  not  situated  in  the  pelvic  axis,  and  the 
posterior  diverticulum  is  forced  by  the  uterine  contractions  against 
the  porinieum  and  posterior  vaginal  wall.  Even  at  this  stage  Nature 
may  restore  the  uterus  to  its  normal  position ;  but,  in  default  of  spon- 
taneous restitution,  it  must  be  replaced  by  forcing  up  the  posterior 
diverticulum  with  the  hand  introduced  into  the  rectum,  while  the  an- 
terior pouch  is  displaced  downward  by  pressure  upon  the  abdomen  and 
by  traction  applied  to  the  cervix  ;  or,  where  version  is  practicable,  by 
bringing  down  the  breech,  room  niay  be  made  for  the  release  of  the 
imprisoned  head. 

Retroflexion  of  the  Gravid  Uterus,  with  Incarceration. — Although 
this  form  of  retroflexion  is  usually  developed  in  the  gradual  manner 
above  described,  it  may,  in  rare  instances,  be  rapidly  produced  by  sud- 
den abdominal  compression  or  concussion. 

The  symptoms,  which  are  in  either  case  essentially  the  same,  differ 
chiefly  in  the  varying  rapidity  of  their  dcveloj)ment,  and  result  from 
the  pressure  of  the  displaced  uterus  upon  the  intra-pelvic  viscera  and 
tissues.  They  embrace  dysuria,  eventuating  sometimes  in  complete 
retention  of  urine  from  urethral  compression,  vesical  tenesmus,  incon- 
tinence of  urine,  painful  defecation,  constipation,  or  obstipation,  vio- 
lent sacral  and  lumbar  pains,  which  radiate  into  the  thighs,  and  in 
grave  cases  emesis,  with  all  the  other  symptoms  of  ileus.  Abortion, 
followed  by  spontaneous  restitution  and  recovery,  may  occur  even  at 
this  stage.  Should  incarceration,  however,  persist,  violent  metritis, 
parametritis,  and  peritonitis  may  lead  to  a  fatal  issue.    In  rare  cases. 
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gangrene  of  the  uterus  or  vagina  may  be  induced.  A  lethal  terniina- 
tion  muy  also  indirectly  result  from  pathological  processes  in  the  blad- 
der occasioned  by  retained  and  decomposing  urine.  These  morbid 
processes  consist  in  cystitis,  sometimes  complicated  by  diphtheritic  and 
gangrenous  inflammation  of  the  mucous  membrane  aud  of  the  dee)>ecJ 
vesical  tissues,  which  may  lead  to  septicaemia  or  to  rapture  of  the  bla 
der.  Death  may,  moreover,  result  from  passive  renal  congestion 
uraemia. 

The  diagnosis  of  uterine  retroflexion  with  incarceration  is  based'^ 
upon  the  foregoing  clinical  history  ;  the  fluctuating  abdominal  tumor, 
from  which  large  quantities  of  urine  may  be  obtained  by  the  csatbotcr 
or  by  puncture ;  the  tedema  of  the  vulva ;  the  presence  in  Douglas'j 
cul-de-sac  of  a  tumor  presenting  the  characteristic  consistence  of  uter-J 
ino  tissue  ;  the  position  of  the  cervix  and  meatus  urinarius  behind  thfl 
symphysis  ;  and  the  distention  of  the  perinteum  by  the  fundus  uteri. 

The  distinction  between  an  incarcerated  uterus  and  an  extra-uterine 
pregnancy  is  sometimes  dilfieult,  necessitating  a  thorough  bimanual 
examination,  aided,  in  cases  of  abdominal  tenderuess,  by  the  employ- 
ment of  an  ansesthetic. 

The  replacement  of  the  uterus,  which,  of  course,  is  the  objective 
point  of  treatment,  should  in  all  cases  be  preceded  by  the  evacuation, 
of  the  bladder.  This  is  usually  accomplished  without  much  trotible' 
by  meaus  of  a  sharply  curved  male  catheter,  and  by  remembering  that 
the  urethra  is  ordinarily  deflected  somewhat  to  one  side.  Veit,*  in  an 
experience  of  from  seventy  to  eighty  cases,  found  catheterixation 
always  practicable.  Where  intelligent  effort  is  attended  by  failure, 
puncture  is  allowable.  To  this  end  an  aspirator  needle,  which,  how- 
ever, should  not  be  of  too  small  caliber,  should  be  passed  through  the 
abdominal  walls  at  a  point  about  three  inches  above  the  symphysis. 
In  practice  this  operation  has  thus  far  proved  devoid  of  danger, 
though  the  possible  risk  from  infiltration  of  urine  should  act  as  »\ 
check  to  its  rash  emplojTnent. 

After  emptying  the  bladder,  spontaneous  reposition  may  take 
place.  If  this  does  not  speedily  occur,  the  patient  should  be  put  in  the 
knee-elbow  position,  and  steady  pressure  should  be  made  with  two  or 
four  lingers  upon  the  fundus,  through  the  vagina.  With  a  little  pa- 
tience this  method  rarely  fails.  E.  Martin  f  reports  sixteen  cases,  in 
four  of  which  spontaneous  reposition  followed  the  evacuation  of  the 
bladder,  and  in  eleven  reposition  was  accomplished  in  the  knee-elbow 
position.  In  my  own  practice  the  latter  method  has  so  far  invari- 
ably proved  successful.     If  anaesthesia  is  required,  the  replacement 

•  Vmt,  "  TJeber  die  Retroflexion  der  Ocbarmutter  in  den  tpiStcrea  Sohw»Dgersohafl» 
monatcn,"  Volkmann's  "Samml.  klin.  Vortr.,"  No.  170,  p.  1368. 

f  E.  MAnTiN,  "  UUckwart's-Noigung  der  Bcbnaogercn  GebsrmuUcr,"  "Zlachr.  f.  0» 
burtsh.  und  Fraucnltrankbuiten,"  rul.  i,  p.  1. 
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of  the  uterus  slionld  be  attempted  with  the  patient  in  the  Sims  latero- 
prone  position.  Pressure  upon  the  fundus  should  be  exerted  by  four 
lingers  introduced  into  the  vagina  or  rectum.  Barnes*  recommends 
tilling  the  fundus  to  one  side,  so  as  to  disengage  it  from  the  projection 
of  the  promontorv.  It  may  happen  that  the  first  attempt  may  be 
only  partially  successful,  while  a  renewal  of  the  manipulation  after 
twelve  to  twenty-four  hours  may  lead  to  complete  reduction  (Veit). 

In  exceptional  cases  the  replacement  of  the  uterus  may  be  prevent- 
ed by  inflammatory  adhesions,  or  by  the  secondary  swelling  of  the  dis- 
placed organ.  The  induction  of  abortion  then  becomes  imperative, 
either  by  the  ordinary  methods  or  by  puncture  of  the  uterine  walls. 

The  introduction  of  a  uterine  sound  or  a  flexible  catheter  is  rarely 
practicable.  In  a  case  reported  by  P.  lluller.f  where  the  retroversion 
was  complete,  with  the  fundus  upon  the  perinaenm  and  the  cervix 
looking  directly  upward,  Mliller  resorted  to  the  following  ingenious 
expedient :  lie  cut  oflf  the  end  of  a  male  silver  catheter,  and  then 
bent  the  extremity  into  a  hook.  Having  succeeded  in  passing  the  lat- 
ter into  the  cervix,  he  introduced  a  piece  of  catgut  through  the  tube 
between  the  membranes  and  the  uterus.  After  twelve  liours,  during 
which  the  catgut  was  left  in  siiu,  the  foetus  was  expelled.  If  catheter- 
ization can  not  be  accomplished  by  either  of  the  foregoing  methods, 
puncture  of  the  uterus  with  a  fine  trocar,  and  with  antiseptic  precau- 
tions, hoj  proved  a  tolerably  safe  procedure,  and,  by  the  withdrawal  of 
a  portion  of  the  amniotic  fluid,  a  certain  means  of  provoking  abortion. 

Prolapse  of  the  Pregnant  Uterus. — In  rare  instances  the  normixl 
pregnant  uterus  becomes  prolapsed  during  the  early  months,  through 
mechanical  violence,  and  its  sudden  displacement  may  lead  to  abortion 
through  uterine  congestion  and  haemorrhage.  Ordinarily,  however, 
procidentia  uteri  is  only  observed,  during  pregnancy,  when  it  has 
antedated  conception,  and  it  is  most  frequent  in  multipara;.  A  slight 
prolapse  disappears  temporarily  with  the  ascent  of  the  uterus.  A 
well-marked  procidentia,  however,  as  a  result  of  which  a  part  or  the 
whole  of  the  uterus  has  been  extruded  from  the  vagina,  is  often  at- 
tended by  symptoms  of  incarceration  terminating  in  abortion.  There 
is  no  recorded  instance  of  procidentia  in  which  pregnancy  persisted 
until  the  time  of  normal  delivery,  in  a  uterus  lying  wholly  without 
the  vagina.  Procidentia  uteri  is  simulated  by  hypertrophy,  either 
of  the  supravaginal  or  of  the  infravaginal  portion  of  the  cervix. 
This  pathological  condition  is  unattended  by  grave  results,  unless  it 
lead  to  rigidity  of  the  os  uteri,  tedious  delivery,  and  uterine  inertia. 
If  excessively  developed,  however,  the  portio  vaginalis  may  be  trans- 
formed into  a  pulpy,  polyp-like  mass,  which,  by  its  constant  friction 

•  BiRSisi,  "  Obstetric  Opcritionfi,"  tlilrd  American  edition,  p.  STB. 
I  P.  Mi^LLER,  "Zur  Therapie  dcr  ICetrorcrsio  Uteri  gr»Tidi,"  "  Beitr.  lur  Gcburt^," 
nd.  iii,  p.  67. 
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and  irritation,  produces  abortion.  It  should  not  be  mistaken  for  pro- 
lapse of  the  uterus,  as  efPorta  at  reposition  may  produce  irritation  suffi- 
ciently seTcre  to  induce  premature  delivery.  Amputation  of  the  hyper- 
tropbied  cervix  performed  during  the  third  month  does  not  necessa- 
rily disturb  pregnancy,  and  is  indicated,  in  aggravated  cases,  because 
of  the  possible  prejudicial  influence  of  cervical  hypertrophj-,  unmodi- 
fied by  treatment,  upon  utero-gestation  and  parturition. 

Wheu  prolapse,  oven  of  slight  extent,  exists  in  a  pregnant  uterus, 
the  normal  ascent  of  the  organ  should  be  encouraged  by  the  avoidance 
of  exertion,  and  by  careful  regulation  of  defecation  and  micturition. 
In  more  pronounced  cases  the  uterus  must  be  replaced  and  sustained 
by  a  suitable  tampon.  Spiegelberg  *  advises  the  use  of  a  cotton  tampon, 
soaked  in  glycerine,  and  held  in  position  by  a  perineal  bandage,  and 
renewed  at  short  intervals.  Caution  is  necessary  in  the  reduction  of 
the  uterus,  lest  the  fundus  be  caught  beneath  the  symphysis  and  the 
procidentia  converted  into  a  retroflexion.  When  incarceration  has  oc- 
curred, and  the  parts  are  much  swollen,  their  volume  may  be  reduced 
by  scarification,  after  which  reposition  must  be  attempted.  Should 
it  fail,  abortion  should  be  induced  before  the  incarceration  has  irrepa- 
rably compromised  the  vitality  of  the  pelvic  tissues. 

Prolapse  of  the  Vagina. — A  slight  degree  of  vaginal  prolapse  occu; 
more  frequeutly  in  pregnant  women  than  does  uterine  prolapse.  Cases 
of  more  complete  prolapse  of  the  vagina  arc,  however,  almost  invari- 
ably attended  with  procidentia  uteri.  The  anterior  vaginal  wall  is 
usually  alone  involved  in  the  prolapse,  although  the  posterior  wull 
may  descend  alone,  or  both  walls  become  simultaneously  prolapsed. 
This  displacement  produces  traction  upon  the  bladder  and  rectum, 
resulting  in  irritation  of  these  organs  and  of  the  vulva.  During  par- 
turition, moreover,  the  prolajwed  vagina  offers  an  impediment  to 
delivery,  and  may.  therefore,  be  subjected  to  an  amount  of  pressure  in- 
compatible with  the  maintenance  of  its  vitality.  The  treatment  con- 
sists in  producing  regular  alvine  evacuations,  and  in  sustaining  the 
vagina  with  cotton  tampons  and  a  perineal  baud,  or  with  the  latter 
alone.  During  labor,  persistent  efforts  at  reposition  of  the  prolapsi 
vagina  must  be  made  between  the  pains.  Should  these  attempts  prtiv 
effectual,  the  vagina  must  be  sustained  in  proper  position,  until 
descent  of  the  head  has  occurred.  If  reposition  be  impossible,  the 
forceps  must  be  resorted  to  in  order  to  prevent  the  disastrous  resoli 
of  excessive  pressure  on  the  vaginal  tissues,  and  traction  most  bo 
applied  iis  to  avoid  injury  of  the  anterior  vaginal  wall. 

Hernias  of  the  Pregnant  Uterus.— Although  hernias  of  the  nnim- 

pregnated  uterus  are  very  rare,  they  still  occur  much  more  frequently 

than  those  of  the  gravid  uterus.     The  most  frequent  forms  nndcT, 

which  thoy  present  themselves  are  the  umbilical  and  the  vcntrttUj 

*  SpiKOELOEnQ,  "  GuburtshaUe,"  p.  ST8. 
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Femoral  and  inguinal  uterine  hernias,  as  well  as  hernias  through  the 
foramen  ovale  and  the  great  sacro-sciatic  foramen,  also  occur.  The  sac 
of  a  ventral  hernia  is  often  formed  by  the  yielding  and  dilatation  of 
extensive  cicatrices  in  the  abdominal  wall,  such  as  result  from  ovari- 
otomies and  gastrotomies,  or  by  the  sepuration  of  the  recti  muscles. 

Femoral  and  inguinal  uterine  hernias  are  either  congenital  or  are 
produced  by  ovarian  or  omental  hernias,  between  which  and  the  uterus 
adliesions  exist.  Pregnancy  has  been  observed  to  occur  most  fre(iueutly 
in  inguinal  uterine  hernias,  next  in  umbilical,  and  Ictwt  frecjueutly  in 
femoral  hernias.*  It  has  never  been  discovered  in  a  nterns  which  had 
escaped  through  the  foramen  ovale  or  the  greater  sacro-sciutic  foramen. 
Pregnancy  occurring  in  inguinal  or  femoral  uterine  hernias  is  uni- 
formly terminated  by  abortion  or  by  premature  delivery.  The  diag- 
nosis is  readily  made  if  due  regard  be  paid  to  the  absence  of  the  uterus 
from  its  natural  situation,  to  the  shape  and  consistence  of  the  herniid 
tumor,  to  the  physical  signs  furnished  by  auscultation  and  percussion 
over  it,  and  to  the  displacement  of  the  vagina  toward  the  site  of  the 
hernia. 

When  the  hernia  is  recognized  at  an  early  date,  the  nterus  must,  if 
possible,  be  restored  to  its  normal  position,  and  there  retained  by  an 
appropriate  truss.  Should  attempts  at  reposition  be  un:<ucccssfal, 
artificial  abortion  should  be  induced,  as  it  will  otherwise  occur  spon- 
taneously at  a  later  date,  and  under  less  favorable  conditions.  When 
the  product  of  conception  has  already  attained  a  large  size,  reposition 
and  delivery,  whether  spontaneous  or  artificial,  are  rarely  accomplished 
imless  the  constricting  hernial  ring  be  pre>'ion8ly  divided.  Even  the 
latter  procedure  may  prove  ineffectual,  in  which  ctise  hysterotomy  is 
the  last  resort. 


CHAPTER  XV. 

DISEASES  OF  THE  DECIDUA.— DISEASES  OF  THE  OVnt. 

EDiIomctritis  ilecidua  :  1.  Chronica;  2.  Tubcrosa:  3.  CntarrbalU. — Anomalies  of  the  pla- 
centa.— Anomalic*  of  form ;  of  position  ;  of  derclopmcnt ;  of  circulation. — Placen- 
titis.— Di'gcnerations. — Syphilis. — Anotnalic!!  of  the  amnion  and  of  the  amniotic 
6uid. — Hydramnion. — Dcticicncy  of  amniotic  fluid. — Anomalies  of  the  umbilical 
ooni ;  torsion  ;  knot« ;  hernias  ;  coiling  of  the  ooid  ;  cysts  ;  eteuoscs  of  resielg ; 
marginal  implantations. — Ilydatidiform  uole. 

Endometritis  decidua. — The  normal  congestion  of  the  uterine  mu- 
cous membrane  attendant  upon  conception,  and  resulting  in  the  forma- 
tion of  the  decidua,  may,  under  the  irritating  influence  of  various 
exciting  causes,  develop  into  endometritis.    The  inflammation  maybe 
*  SpuoiLBiao,  "  Geburtsb.,"  p.  880. 
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either  acnte  in  character^  oe  is  often  the  case  in  cholera  Asiatica  and 
other  infectious  diseases,*  or  may  pursue  a  chronic  course,  presenting 
itself  in  the  tiiree  distinct  forms  about  to  be  considered  : 

I.  Endometritis  deoidua  chronica  diffusa.— The  causes  of  this  form 
of  endometritis  are  not  usually  readily  discoverable.  It  is  believed  to 
be  sometimes  developed  from  an  endometritis  antedating  conception. 
It  is  also  referred  to  sjrphilitic  infection,  f  to  excessive  physical  exer- 
tion, J  and  to  secondary  inflammation  resulting  from  the  death  of  the 
fa?tus  and  it-s  retention  in  the  uterine  cavity." 

The  anatomical  changes  characteristic  of  this  form  of  endometritis 
consist  essentially  in  thickening  and  induration  of  the  decidua,  due 
to  a  more  or  less  diffuse  development  of  new  connective  tissue,  and  to 
jiroliferation  of  the  decidual  cells.  Cysts  have  been  observed  in  the 
hj-pertrophied  decidua  by  Hcgar  and  Maier.|  Kaschewarowa  dis- 
covered newly  developed  and  hyjiertrophied  involuntary  muscular 
fibers  in  the  substance  of  the  decidua.^  Extravasations  into  the  hyper- 
trophied  decidual  tissue  are  of  frequent  occurrence.^  The  decidua 
vera  or  the  decidua  reflexa  may  bo  separately  or  jointly  involved  in 
these  pathological  processes,  and  may  be  aflFected  throughout  a  port 
or  the  whole  of  their  extent.  When  the  hyperplasia  of  the  mucous 
membrane  is  developed  in  the  later  months  of  utero-gcstation,  puisnes 
a  notably  chronic  course,  is  limited  in  extent,  or  docs  not  involve  the 
placental  decidua,  pregnancy  may  proceed  to  a  normal  termination. 
When,  however,  the  endometritis  appears  early,  assumes  an  acute  or 
h8?morrhagic  type,  is  attended  by  partial  separation  of  the  decidua,  or 
involves  the  placental  decidua,  it  frequently  induces  abortion  or  pre- 
mature delivery,  either  by  causing  the  death  of  the  foetus  througli  in- 
terference with  its  nutrition,!  or  by  exciting  reflex  uterine  contrac- 
tions. Parturition  may,  in  either  case,  be  protracted  by  the  slow 
separation  of  the  decidua,  between  which  and  the  deeper  uterine  tis- 
sues adhesions  have  been  formed  by  the  newly  developed  connective 
tissue  and  muscular  fibers.  If  the  placental  decidua  be  involved  in 
the  morbid  process,  the  placenta  may  be  separated  with  diflScnlty,  and 
its  slow  expulsion  be  attended  by  copious  hcemorrhages.  Another  con- 
sequence of  the  hj-perplasia  of  the  decidua  in  the  later  months  of 
pregnancy,  according  to  Kaltenbach.J  consists  in  the  non.sei)ftration 

•  Slatjaskst,  "  Arch.  t.  Gynack.,"  It,  p.  286, 
t  Fbanekl,  "Arch.  f.  Gynaek.."  v,  1873,  p.  68. 

X  KA8ciiEWinowA,  Virchow's  "  Arch.,"  1868,  vol.  xliv,  p.  11& 

•  ScnnOEiiEii,  "  Geburtth.,"  sixth  edition,  p.  892. 
I  BriEOCLOERO,  "Geburtsh.,"  p.  801. 

•  Kaschkwabowa,  loe.  cil.,  p.  111. 

0  EioE!(BROD  und  IIkoab,  "  Monatsschr.  f.  Geburtgk.,"  vol,  xxii,  18C3,  p.  161. 
t  KiKBs,  "  Monntsachr.  f.  Gcbiirtsk.,"  1866,  toI.  xivii,  p.  <02. 
{  Kaltexdacb,  "  DifTuiic  Dypcrplatie  der  Decidua  am  Endc  derGrariUitat,"  "Zcitadift 
filr  Ueburteb.  und  Gynaek.,"  toL  U,  p.  28S. 
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of  the  dccidaa  vera  at  the  time  of  parturition.  The  thickened  mem- 
brane is  either  rapidly  detached  after  childbirth,  forming  a  sac  to 
which  blood  coagula  adhere,  and  which  in  turn  become  the  occasion 
of  hsemorrhage,  or  it  is  slowly  eliminated,  giving  rise  to  a  putrid 
discharge,  and  furnishing  materials  for  auto-iufection.  He  ad- 
vises, therefore,  in  cases  of  syphilis  in  either  parent,  that  a  careful 
examination  be  made  of  the  membranes  at  childbirth ;  and,  if  no 
traces  of  the  decidua  are  to  be  found  upon  their  surface,  to  introduce 
the  hand  into  the  uterus,  and  to  remove  retained  portions,  or,  should 
this  not  be  done,  to  promote  their  expulsion  by  ergotin,  and  to  employ 
prophylactic  antiseptic  injections. 

II.  Endometritis  decidua  tuberosa  et  polyposa. — The  etiology  of 
this  variety  of  decidual  inflammation  is  involved  in  obscurity.  S^i^h- 
ilis  was  regarded  as  a  causative  agent  by  VLrchow,  who  first  described 
the  degenerative  changes  under  consideration,*  and  preexistont  endo- 
metritis is  also  supposed  to  occupy  a  causative  relation  to  them.  Gus- 
scrow  t  suggests  that  conception  occurring  soon  after  .delivery  may 
excite  the  recently  formed  vascular  uterine  mucous  membrane  to  ab- 
normal ))roliferative  processes.  It  is  doubtful  whether  the  latter  are 
ever  secondary  to  irritation  produced  by  the  death  of  the  foetus.J  In 
Ahlfeld's  cases  the  inflammation  was  apparently  idiopathic. 

The  pathological  processes  peculiar  to  this  variety  of  endometritis 
are  usually  observed  in  the  decidua  vera  alone,  and  manifest  a  prefer- 
ence for  those  portions  of  the  decidua  corresponding  to  the  anterior 
and  posterior  uterine  surfaces.  In  some  cases,  characterized  by  absence 
of  the  decidua  vera,  the  decidna  reflexa  is  found  involved  in  the  mor- 
bid changes.  The  latter  consist  in  marked  thickening  of  the  entire 
decidua  referable  to  proliferation  of  the  interstitial  connective  tissue 
and  to  extensive  hypertrophy  of  the  decidual  cells,  which  are  provided 
with  nuclei  of  enormous  size.  Occasional  free  nuclei  occur."  The 
uterine  surface  of  the  decidua  is  rough  and  covered  with  coagulated 
blood,  while  the  entire  mucous  membrane  is  exceedingly  vascular. 
Upon  that  surface  of  the  decidua  which  is  directed  toward  the  ovum 
are  situated  large  excrescences  or  elevations,  the  prevailing  sbaiie  of 
which  is  polypoid.  They  may,  however,  appear  in  the  form  of  nod- 
ules, of  cones,  or  of  boss-like  projections  provided  with  a  broad,  non- 
peduncnlated  base.  Their  height  is  from  one  quarter  to  one  half  an 
inch,  and  their  surface  is  smooth,  very  vascular,  and  devoid  of  uterine 
follicles.  The  latter  are,  however,  plainly  visible  on  the  mucous  mem- 
brane intervening  between  the  polypoid  outgrowths,  but  they  are  com- 
pressed and  their  orifices  constricted  or  obliterated  by  the  pressure 
* 

•  Abltkld,  "Arch.  f.  Cjrnack.,"  vol  x,  1876,  p.  173. 
t  OrssKHOw,  "  Monatmchr.  t  Gynaek.,"  vol.  xivti,  1868,  p.  828. 
i  ScBsoKon,  "  Gcburuh.,"  eixth  edition,  p.  S93. 

*  OcaiKBOw,  he  eit.,  p.  S22. 
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of  wliitish,  contracting  bands  of  newly  developed  connective  tissvio. 
Similar  fibrous  bands  surround  the  blood-vessels.  On  section,  the 
larger  prominences  sometimes  appear  permeated  with  coagulated  bloud, 
and  narrow,  cord-like  bands  of  hypertrophied  decidual  tissue  occasion- 
ally form  bridge-lilce  connections  between  neighboring  polypi.  The 
uterine  follicles  are,  in  some  cases,  filled  with  blood-clots.  The  epi- 
thelium is  often  absent  from  the  uterine  surface  of  the  decidaa  except 
around  the  orifices  of  the  follicular  glands,*  and  the  deeper  decidual 
tissues  contain  large  numbers  of  lymphoid  cells.  The  cells  of  the 
docidua  reflexa  frequently  undergo  fatty  degeneration.  Tiie  placental 
villi  may  show  hypertrophy  of  their  club-shaped  ends,  or  be  the  seat 
of  myxomatous  growths,  in  which  case  their  cells  are  granular  and 
cloudy.  Tiie  foetus  is  generally  dead  and  partially  disintegral 
This  form  of  endometritis  decidua  is,  consequently,  usually  accoi 
panied  by  abortion,  which  occurs  predominantly  at  an  early  stage 
jiregnancy. 

III.  Endometritis  decidua  catarrhalis. — Hydrorrlioea  gravidaruin.— 
This  form  of  uterine  inflammation  is  less  intense  than  the  two  rarii 
ties  just  described,  affects  pluriparae  more  frequently  than  primipane, 
and  seems  to  stand  in  etiological  relations  with  hydraemia.  The 
pathological  processes  involved  in  the  dise^ise  are  vascularity,  hypcrae- 
mia,  and  hypertrophy  of  the  interstitial  connective  tissue  and  of  the 
glandular  elements  of  the  decidua.  The  infiammatioD  involves  the 
decidua  vera  by  preference,  but  may  simultaneously  affect  the  de- 
cidua reflexa.  The  most  striking  symptomatic  occurrence  is  due  to 
the  glandular  hyiwrtrophy,  and  consists  in  the  escape  from  the  uterine 
cavity  of  a  thin,  watery,  muco-purulont  or  soro-sanguinolent  liquid, 
which  resembles  the  amniotic  fluid  both  in  color  and  in  odor.  Pro- 
vided that  free  exit  be  afforded  to  the  secretion,  its  discharge  is  effoct<'d 
gradually  and  in  small  quantities.  Should,  however,  obstiiclea  to  its 
continuous  evacuation  be  encountered,  either  in  the  usual  a«lhe8iong 
between  the  decidua  vera  and  reflexa  or  in  impenetrability  of  the 
internum,  the  secretion,  haviiig  accumulated  between  the  decidua  am 
the  chorion,  forces  a  passage  through  the  decidua  reflexa  and  is  dis- 
charged in  considerable  quantities.  In  some  cases  even  a  pound  or 
more  of  the  liquid  is  thus  suddenly  evacuated.  Small  quantities 
the  secretion  are  often  observed  Jis  early  as  the  third  month.  The 
more  abundant  discharges  occur  only  in  the  later  periods  of  preguancy, 
and  are  often  attended  by  slight  uterine  contnictions,  which  may.  in 
exceptional  cases,  become  so  severe  as  to  induce  abortion  or  prvmatun 
delivery. 

The  diagnosis  involves  differentiation  between  a  discharge  otnanat> 

ing  from  the  h}'pertrophied  decidual  glands  and  the  ante-parlum  c-- 

cape  of  a  fluid  which  sometimes  accumulates  between  the  amnion  and 

*  UiOAB,  "  UonatSBchr.  f.  Gebartsk.,"  toI.  xxii,  1863,  pp.  300,  430. 
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chorion.  The  latter  discharge,  the  quantity  of  which  may  be  so  large  aa 
to  stimulate  hydramnion,  differs  from  that  of  hydrorrhoea  gravidarum  in 
that  it  occurs  only  once.*  The  escape  of  the  decidual  secretion  might 
be  mistaken  for  that  of  the  amniotic  fluid,  which  may  be  easily  distin- 
guished by  the  fact  that  the  latter  immediately  precedes  delivery.  The 
treatment  should  embrace  analeptic  and  tonic  measures  as  well  as  tha 
careful  avoidance  of  vaginal  douches  and  of  all  local  irritation  tending 
to  produce  abortion.  Should  uterine  contractions  accompany  the  es- 
cape of  the  decidual  fluid,  appropriate  anodyne  treatment  must  be 
adopted. 

Anomalies  of  the  Placenta. 

1.  Anomalies  of  Form.— The  usually  round  or  oval  placenta  may  be 
of  a  horseshoe  or  other  irregular  shajie.  The  superficies  depends  upon 
the  extent  to  which  the  villi  form  vascular  connections  with  the  do- 
cidoa.  In  general  terms  it  may  be  stated  that  the  thickness  of  the 
placenta  is  in  inverse  proiwrtion  to  its  surface  extension.  Placentw 
succenturiatie,  small  accessory  placental  developments,  are  due  to  the 
persistence  of  isolated  villous  groups,  which  form  vascular  connections 
with  the  decidna  vera.  Placentae  spurite  consist  of  circumscribed  de- 
velopments of  villi,  the  dccidua  not  participating  in  the  growth.  A 
placenta  menibranacea  is  a  broad  and  thin  vascular  membrane  pro- 
duced by  a  diffuse  proliferation  of  the  villi  over  the  entire  ovum,  form- 
ing vascular  connections  with  the  retiexa  or,  where  the  latter  is  absent, 
with  the  vera. 

2.  Anomalies  of  Position. — The  placenta  may  be  attached  over  the 
OS  internum,  thus  constituting  ])laccnta  praevia,  over  the  orifice  of  the 
Fallopian  tube,  or,  in  connection  with  extra-aterine  pregnancy,  at 
various  points  in  the  abdominal  cavity. 

3.  Anomalies  of  Development.— An  hvpertrophicd  placenta  is  ab- 
normally large  in  proportion  to  the  size  of  the  foetus,  occurs  chiefly 
in  connection  with  hydramnion,  and  consists  of  a  genuine  parenchy- 
matona  hjqierplasia.  A  small  placenta  is  referable  either  to  defective 
dcvilopmout,  to  premature  involution,  or  to  hyperplasia  of  its  connec- 
tive tissue,  with  subsequent  contraction. f 

4.  Anomalies  of  Circulation.— na?morrhage  into  the  placenta  is 
sometimes  produced  by  congestion  of  the  utero-placental  vessels,  due 
to  disturbances  in  the  mothers  vascular  system. |  The  extravasation 
may.  rarely,  be  intra-placental,  may  occur  into  the  serotina,  thus  con- 
stituting utero-placental  apoplexy,  or  may  take  place  into  the  uterine 
einnsea.  In  the  last  case,  thrombosis  of  the  placental  sinuses  is  said 
to  have  occurred.*    Placental  hsematomata  are  the  above-mentioned 


*  SpieOeldiso,  op.  eil.,  p.  803. 

■♦  WniTTiiCER,  "Am.  Jour,  of  Obstct.,"  Aupuat,  I?70,  p.  229. 

}  •■  XouT.  Diet,  dc  MM.  et  de  Cliirurg  Prat.,"  vol.  xiriii,  "  Pl«eenta,"  p.  63t 

•  Slawakskt,  "  Arch.  I.  Oynack.,"  v,  1878,  p.  860. 
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collcctious  of  coagulated  blood  iu  various  stages  of  disintegration.  The 
causes  of  the  haemorrhage  are,  chiefly,  morbid  changes  in  the  docidnal 
vessels,  often  referable  to  placentitis.  The  extra vasated  blood  nsu,illy 
experiences  the  ordinary  retrogressive  metamorphoses.  It  sometimw 
undergoes  cystic,  fatty,  or  calcareous  degeneration.  The  pressure  u]>on 
the  villi  produced  by  the  hffimatomata  impairs  the  nutrition  of  the 
foetus,  and  may  cause  the  death  of  the  latter. 

CEdema  of  the  placenta,  a  morbid  condition  usually  attributed  to 
derangement  of  the  fetal  or  umbilical  circulation,  is  characterized  by 
abnormal  pallor,  with  increased  size,  friability,  and  succulence  of  the 
placenta,  due  to  serous  infiltration.  The  morbid  anatomical  cliauffes 
consist  essentially  in  cystic  dilatation  in  and  between  the  villi,  accom- 
panied sometimes  by  oxtnivasations. 

5.  Placentitis. — Tlio  subject  of  placental  inflammation  ia  still  in- 
volved in  obscurity.  Many  authors  dispute  its  very  existence,  con- 
tending that  the  morbid  changes  hitherto  referred  to  placentitis  arQ^M 
simply  due  to  retrogressive  metamoi-phoses  in  extravasations.*  Othef^H 
writers  aflirm  its  existence,  assign  to  it  etiologicid  relations  with  me- 
tritis and  endometritis, f  and  describe  its  pathology  under  the  follow- 
ing  heads  :  (a)  Congestion  ;  (i)  Hepatization  and  induration  ;  (e)  Sup- 
•puration.J  According  to  the  latter  \'iew,  the  inflammation  originatw 
in  the  cells  of  the  serotina  or  in  the  adventitia  of  the  fetal  arterie*, 
and  results  generally  in  the  formation  of  new  granulation  tissue,  oitht^r 
nodular  or  diffuse,  which,  by  contractions,  leads  to  compression  or 
obliteration  of  placental  vessels  and  to  consequent  fatty  degeneration 
of  the  villi.  Hsemorrhages  also  occur  upon  the  fetal  placental  sn^ 
face,  and  fibrous  adhesions,  forming  between  the  docidua  and  the  nter-g 
ine  wall,  may  lead  lo  the  retention  of  the  placenta  after  delivery. 
Should  the  inflammatory  process  be  of  recent  date,  the  friability  of 
the  new  granulation  tissue  may  cause  separation  and  retention  within 
the  uterus  of  small  parts  of  the  placenta.  The  ha?morrhagcs  some* 
times  attending  placentitis  may  destroy  the  foetus  and  induce  abortion. 
Suppuration,  circum.scribed  or  diffuse,  is  a  nire  result  of  placentitis. 

6.  Degenerations  and  New  Formations. — (a)  Fatty  degeneration  of 
the  placenta,  circumscribed  or  diffused,  may  result  from  rotrogmdo 
changes  in  extravasations.  When  developed  early  in  pregnancy,  it  ia 
sometimes  regarded  as  a  premature  completion  of  the  fatty  degenera- 
tion normally  occurring  at  the  end  of  pregnancy,  and  may  be  dne  to 
syphilis  or  scrofula,  (b)  Amorphous  calcareous  deposits  arc  frequent, 
and  arc  almost  invariably  found  on  the  uterine  placental  surface,  m 
the  decidua  serotina.  Thence  the  process  may  extend  to  the  fetal 
portion  of  the  placenta.    Wlien  the  calcareous  change  begins  in  the 

•  WniTTAKEB,  loe.  fit.,  p.  240. 

t  Sc-iiROH)Kli,  "Gcburtsh.,"  6tc  Aufl.,  1880. 

i  "Nouv.  Diet,  de  Mid.  et  da  ChlrV  lot.  eU.,'p.  61. 
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fetal  tissues  it  is  confiacd  to  these,  and  affects  the  small  blood-vessels 
of  the  villi,  beginning  in  their  terminal  rami  Beat  ions  and  gradaally 
involving  their  trunks,  (c)  Pigment  deposits,  resulting  usually  from 
alterations  in  the  hsmoglobine  of  extravasations,  are  found  in  both 
healthy  and  diseased  placentie  within  the  blood-sinuses  or  villi.  (4) 
Cysts  are  of  frequent  occurrence  in  the  placenta.  They  are  found 
near  the  center  of  its  concave  surface,  and  vary  from  a  few  lines  to 
several  inches  in  diameter.  The  cyst-wall  is  covered  by  the  protruding 
surface  of  the  amnion.  The  fluid  in  the  cysts  contains  albumen  and 
mucin.  Fenomenow  *  regards  these  cysts  as  the  product  of  the  pla- 
cental villi.  The  latter,  ho  supposes,  in  consequence  of  irritative 
changes,  swell  and  undergo  a  partial  loss  of  epithelium.  The  denuded 
surfaces  adhere,  and  thus  spaces  are  formed.  The  fluid  he  regards  as 
an  excessive  physiological  secretion  from  that  portion  of  the  epithe- 
lium which  remains  intact  upon  the  villi.  («•)  Tumors.  Circumscribed 
tnmoi-s,  fibromatous  or  sarcomatous  in  naturo.f  are  found  on  the  fetal 
Bide  of  the  placenti,  beneath  the  amnion.  They  are  produced  either 
by  flbroid  transformations  in  the  villi,  or  by  cell  prolifenition  in  the 
decidua.  Myxoma  of  the  placenta,  consisting  in  hyperpla.sia  of  the 
villi,  and  myxoma  fibrosum  placenta?,  characterized  by  the  fibroid  de- 
generation of  the  basement-tissue  in  isolated  villi,  arc  the  chief  ro- 
maining  varieties  of  placental  neoplasms. 

7.  Syphilis  of  the  Placenta.— Placental  syphilis,  which  only  exists, 
according  to  FriinkeljJ  in  connection  with  congenital  or  hereditary  fetal 
syphilis,  involves  the  maternal  portion  of  the  placenta,  when  the 
mother  was  infected  either  before  or  soon  after  conception,  and  pro- 
duces gummatous  proliferation  of  the  decidna,  characterized  by  the 
development  of  large-celled  connective  tissue,  with  occasional  accumu- 
lations of  younger  cells. 

When  the  infection  is  conveyed  by  the  father  to  the  foetus  alone, 
or  to  both  mother  and  foetus,  pathological  changes  occur  as  the  result 
of  a  chronic  inflammatory  process,  embracing  proliferation  of  the  cells 
and  connective  tissue  in  the  villi,  with  subsequent  obliteration  of  the 
vessels,  often  complicated  by  the  marked  prohferation  and  hardening 
of  their  epithelial  covering. 

The  affected  villi  become  swollen,  cloudy,  and  thickened,  while 
their  epithelium  undergoes  proliferation  and  cloudy  swelling.  The 
parenchyma  of  the  villi  is  filled  with  lymph-cells,  and  the  vessels  are 
either  compressed  or  obliterated.  The  blood-sinuses  are  gratlually 
encroached  upon  by  the  villi,  the  foetus  dies  from  lack  of  adequate 
nutrition,  and  the  villi  undergo  fatty  degeneration.  Portions  of  the 
healthy  placental  tissue,  which  often  intervene  between  the  diseased 
parts,  may  be  the  seat  of  extravasations. 

•  FraoMKXOw,  "  Zur  Pathologic  dcr  Plivcentn,"  "  Arch.  f.  OynAelt.."  Tol  tv,  p.  S4S. 
t  SriBou-Buo,  op.  cfl.,  p.  346.  %  FnAKKi,  "  Arch.  t.  Qjauk.,"  r,  ISTS,  p.  Si. 
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Anomalies  of  the  Amnion  and  op  the  Amniotic  Fluid. 

I.  Hydramnion. — Inasmuch  as  the  amount  of  the  liquor  amnii  t»- 
ries  considenibly  within  normal  limits,  the  term  hydramnion  shoald 
bo  restricted  to  those  cases  in  which  the  amount  of  fluid  is  so  large  u 
to  produce  morbid  symptoms  by  its  pressure  upon  the  uterus,  th« 
abdominal  and  thoracic  viscera.  When  the  quantity  exceeds  two  to 
three  pints,  inconveniences  are  often  experienced.  It  is,  however, 
usually  only  when  the  higher  degrees — viz.,  five  pints  and  upward — are 
reached  that  the  symptoms  possess  such  an  intensity  as  to  constitnte 
a  special  malady. 

It  is  customary  to  distinguish  an  acute  and  a  chronic  form,  in  the 
former  a  nipid  increase  in  the  size  of  the  abdomen  taking  place  in  a 
few  days,  or  even,  as  in  a  case  reported  by  Sentex,  in  a  single  night ; 
whereas  in  the  latter  the  progress  is  slow,  extending  over  monthf, 
and  occasioning  intinitely  less  disturbance  of  function. 

Etiology. — The  causes  of  hydramnion  are  hardly  to  be  found  in  a 
single  morbid  condition.  In  a  limited  number  of  eases — and  this  is 
especially  true  of  the  rare  acute  form,  though  even  in  these  not  in  all 
reported  instances — the  excessive  production  of  fluid  was  found  to  be 
associated  with  inflammation  of  the  amnion.  In  by  far  the  largest 
])roportion  of  cases,  however,  the  evidence  is  strong  that  the  exeeaa  of 
fluid  is  of  fetal  origin.  Sallingt;r'8*experimentfi  show  that  when  a 
liquid  is  injected  into  the  umbilical  vein  it  transudes  with  great 
rapidity  into  the  amniotic  sac,  and  that  the  amount  of  transudation  is 
proportioned  to  the  pressure  exerted,  and  to  the  size  of  the  cord. 
Jungbluth  described,  during  the  first  half  of  pregnancy,  a  capillary 
net-work  (vasa  propria),  connected  with  the  vessels  of  the  nmbilical 
cord,  developed  just  beneath  the  amnion,  in  that  portion  of  the  cho- 
rion which  covers  the  placenta.  Levison  f  found  that  this  capillary 
not-work  was  persistent  at  term  in  hydramnion,  but  not  in  normal 
pregnancy.  Between  those  vessels  and  the  inner  surface  of  the  am- 
nion, canalicular  spaces  furnished  a  scries  of  commuuicuting  passages. 
Ixibedjew  |  concluded  that,  in  certain  abnormal  conditions  of  the  foetus 
found  associated  with  hydramnion,  the  capillary  net-work  of  Jung- 
bluth was  persistent  to  the  end  of  pregnancy.  With  these  anatomical 
conditions  an  increased  secretion,  due  to  stasis  in  the  vnsa  propria, 
would  result  from  any  condition  causing  stenosis  of  the  umbilical  vein, 
from  obstructions  to  the  hepatic  circulation,  and  from  diseases  of  the 
fetal  heart  and  lungs.  In  this  connection  it  is  proper  to  obseri-e  that 
B\-philis,  and  especially  syphilitic  affections  of  the  liver,  are  frequently 
associated  with  hydramnion. 

•  Saiunoeh,  "  Dissprt.  Inaugural,"  Zurich,  1876. 

f  Lktison,  summary  in  "  Arch.  f.  Oynack.,"  toI.  ix,  p.  817. 

\  LicncDJtw,  vidt "  Tra!t6  pratique  dca  accouohenMnts,"  par  Or.  A.  Charponder,  p.  88& 
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Cliarpentier  fonnd  that,  inono  hundred  and  tweuty-threo  cases  of 
multijde  pregnancy,  fifty-two  were  cases  of  liydramnion.  Kustner,* 
Schatz.f  and  Worth  J  have  recently  drawn  attention  to  the  occurrence 
of  hydraiunion  ailccting  one  amniotic  aic  only  in  twins  developed  from 
the  same  ovum — i.  e.,  with  a  single  chorion,  the  sac  of  the  second 
f(Btus  containing  less  than  the  normal  quantity  of  fluid.  In  all  these 
cases,  in  the  foetus  contained  in  the  hydramniotic  sac  both  heart  and 
kidneys  were  hypertroi)hicd.  and  the  amniotic  fluid  contained  an  un- 
usual amount  of  urea.  The  cardiac  hypcrtropliy  Kdstner  ascribes  to 
the  appropriation  by  the  stronger  fcntus  of  the  placental  territory, 
which,  in  twin  prepnancies  from  a  single  ovum,  is  primarily  common 
to  both  fa'tuscs.  The  increased  work  thus  entailed  upon  the  heart 
leads  to  a  thickening  of  its  walls,  which  in  turn  is  followed  by  in- 
creased growth  and  activity  of  the  kidneys.  In  KOstner's  cases  there 
was  likewise  hepatic  obstruction.  Wertli  suggests  that  the  activity  of 
the  fetjil  circulation  leads  to  more  active  absorption  on  the  part  of  the 
placental  villi,  and  that  the  insutlicicnt  action  of  the  kidneys,  in  their 
attempt  to  maintain  the  necessary  equilibrium  in  the  fetal  circulation, 
explains  the  outiwuriiig  of  fluid,  not  only  into  the  amnion,  but  into 
the  serous  cavities  of  the  fcotus,  as  is  often  observed  in  hydramnion. 

The  question  as  to  how  far  the  amniotic  fluid  may  be  of  maternal 
origin  is  still  an  undecided  one.  Ablfeld  and  Leopold  maintain  that 
serum  may  pass  through  the  pores  in  the  chorion  and  amnion  from 
the  vessels  of  the  deoidua  reflexa  (and  later  from  those  of  the  ova) 
directly  into  the  amnion.  Zuntz,  Wiener,  and  Bar  state  that  sub- 
stances, experimentally  injected  into  the  maternal  veins,  maybe  found 
in  the  amniotic  fluid  without  having  first  traversed  the  body  of  the 
foetus.  • 

Symptoms  and  Signs. — The  distention  of  the  uterus,  and  the  conse- 
quent abnormal  exjiansion  of  the  abdomen,  produced  by  hydramnion, 
rosulta  in  an  impediment  to  locomotion,  and  produces  discomfort  or 
actual  pain  by  traction  upon  the  abdominal  parietes.  The  diaphragm 
is  forced  upward,  and,  encroaching  upon  the  thoracic  space,  compressQ.t 
the  lungs  and  displaces  the  heart,  thus  producing  dyspnoea  and  car- 
diac palpitation.  The  urine  may  become  scanty  and  albuminous  from 
impeded  renal  circulation.  Neuralgic  pains  and  cedcma  of  the  abdomi- 
nal walls,  of  the  labia  and  lower  extremities,  are  produced  by  com- 
pression of  the  pelvic  nerves  and  vessels.  Vomiting  and  dyspeptic 
symptoms  result  from  direct  compression  of  the  digestive  organs  or 
from  reflex  irritation  of  them.  Ascites  may  be  produced  by  obstruc- 
tion of  the  portal  circulation.     Insomnia  results  from  the  patient's 

•  Kt'STxiR,  "Arch.  f.  GjTi«fk.,"  vol.  «!,  p.  I. 

f  ScHiTZ.  "  Arch.  f.  Omnek.,"  vol.  xin.  p.  .129. 

t  VftMia,  "  Arch.  f.  Gvnack.,"  toI.  xi,  p.  :i53. 

•  f'ijf  CH*nrKXTiEn,  "  Traiti  pratique  dcs  accouchcni«nte,"  p.  890. 
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general  discomfort  and  tlie  deterioration  of  hor  health.  In  the  acule 
form,  vomiting  is  often  incesstmt,  the  pain  is  intense,  and  febrile 
symptoms  develop.  Physical  examination  reveals,  in  advanced  cases, 
an  immensely  distended  abdomen.  The  uterus,  which  can  be  easili 
mapi)ed  out  by  palpation  and  iiercusaioii,  is  tense,  elastic,  and  ob- 
scurely fluctuating.  Tlio  fetal  cardiac  sounds  are  faint  or  inipenx-pti- 
ble.  The  foetus  changes  its  position  with  unusual  rapidity  and  facility. 
Combined  manipulation  shows  the  lower  segment  of  the  uterna  to  be  J 
elastic  and  tense,  while  the  foetus  can  not  be  readily  felt  by  the  fingeri 
placed  in  contact  with  the  cervix.  Pregnancy  accompanied  by  hy- 
dramnion  seldom  reaches  its  normal  termination,  delivery  being  pre- 
maturely induced  by  death  of  the  foetus,  by  separation  of  the  placenta, 
or  by  over-distention  of  the  uterus.  The  first  stage  of  labor  is  abnor- 
mally prolonged,  because  of  the  comparatively  feeble  contractions  of 
the  expanded  uterine  walls.  Labor  may  become  precipitate  in  the 
second  stage,  owing  to  the  sudden  eseajK;  of  the  auiniotic  fluid  ;  and 
uterine  inertia,  iu  the  third  stage,  froi|uently  results  in  post-parlum 
bxmorrhage.     Involution  is  apt  to  be  protracted  and  incomplete. 

Diagnosis. — Hydramnion  may  be  mistjiken  for  twin  pregnancy, 
but  is  easily  excluded  by  the  rational  symptoms,  by  the  tenseness  of 
the  uterine  walls,  by  the  feebleness  or  absence  of  fetal  heart-sonnds, 
and  by  the  difficulty  experienced  iu  perceiving  the  foetus  on  paljw- 
tion. 

Prognosis  — The  prognosis  for  the  child  is  fatal  in  nearly  one  fourth 
of  liie  cases.  For  the  mother  it  is  favorable,  although  the  risk  of  posh 
partum  ha^morrhage  is  considerable.  This  high  mortality  is  due  to 
malformations  of  the  foetus,  to  dropsical  affections,  to  prematurity, 
and  the  frequency  of  faulty  presentations.  Thus,  of  one  hundred  and 
thirteen  cases  collected  by  Charpentier,  twenty-one  presented  by  the 
breech,  twenty  by  the  shoulder,  and  two  by  the  face. 

Treatment. — The  treatment  embraces  the  application  of  an  abdom- 
inal supporter  and  tlie  injunction  to  refrain  from  active  physical  ex- 
ertion. (Jrave  disturbances  of  the  mother's  heart  indicate  the  induc- 
tion of  premature  delivery,  which  should,  however,  in  the  interest  of 
the  child,  be  delayed  as  long  as  is  consistent  with  maternal  safety.  In 
l>arturition.  the  membranes  should  be  punctured  if  the  accnmulate«i 
liquor  amnii  retard  the  dilatation  of  the  cervix.  Pnncture  must  be 
performed  in  the  interval  of  tlie  pains,  in  order  that  the  waters  may 
escape  gradually  and  leave  the  position  of  the  child  unchanged.  After 
r.hc  expulsion  of  the  placenta,  the  usual  prophylactic  measures  against 
posl-partum  haemorrhage  must  be  promptly  adopted. 

II.  Abnormally  Small  Amount  of  Amniotic  Fluid.— The  quantity 
of  amniotic  fluid  may.  even  in  some  cases  of  advanced  pregnancy,  be 
so  limited  as  to  render  the  uterus  UTiusually  small  and  firm,  and  to 
limit  the  freedom  of  the  fetal  movements.    Under  these  circnmstance^ 
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the  movements  are  f»o  plainly  perceptible  to  the  mdther  as  to  be  the 
source  of  positive  discomfort. 

An  iibnormally  small  quantity  of  liijnor  amnii  is,  however,  only  ot 
importance  iu  the  earlier  stages  of  fetal  development.  If  the  amnion 
be  not  then  separated  from  the  foetus  by  an  adequate  amount  of  fluid, 
abnormal  amniotic  foldings  and  adhesions  between  the  amnion  and 
the  surface  of  tiie  foetus  may  take  place. 

Tiie  so-called  foeto-amniotic  bands  *  thus  formed  may,  by  mechani- 
cal compression,  result  in  various  fetal  deformities,  or  in  spontaneous, 
intm-nterine  amputation. 

Akokalies  of  the  Umbilical  Cord. 

1.  Torsion. — Torsion  consists  in  such  a  rotation  of  the  umbilical 
cord  upon  its  longitudinal  axis  that  its  vessels  are  thereby  rendered 
nearly  or  quite  impermeable.  It  occura  most  frequently  in  foetuses 
which  have  advanced  beyond  the  middle  period  of  normal  utero-gcsta- 
tion,  particularly,  according  to  Spio^lljergjf  in  those  of  the  seventh 
month.  It  is,  however,  often  met  with  in  foetuses  of  an  earlier  age. 
Until  a  camparatively  recent  period,  authors  have  unreservedly  attrib- 
uted torsion  to  active  movements  on  the  part  of  the  foetus,  and  re- 
garded it  as  the  cause  of  the  latter's  death.  Martin  |  has  shown  that 
this  theory  is  untenable  for  the  majority  of  eases,  because  the  patho- 
logical conditions  which  result  from  fetal  death  induced  by  toreion, 
whether  rapidly  or  slowly  jiroduced,  are  almost  invariably  absent. 
These  morbid  anatomical  processes  embrace  rupture  of  the  umbilical 
blood-vessels,  and  extravasations,  for  cases  of  sudden  origin,  and  con- 
gestion, with  ffdema,  for  those  more  gradually  developed.  Martin, 
therefore,  concluded  that  torsion  was  a  posl-morletn  event,  resulting 
from  rotation  of  the  fostus  produced  by  maternal  movements.  Ruge  * 
earnestly  tuivocated  the  same  view,  and  .suggested  the  various  morbid 
changes  due  to  s)i)hilis,  endometritis  plocentaris,  and  snb-placental 
hicmorrhage  as  the  cause  of  fetal  death  in  cases  which  subsequently 
developed  numerous  torsions.  Schauta  [  appears  as  a  recent  champion 
of  the  same  theory,  although  he  admits  that  loose  torsions,  incapable 
of  producing  actual  stenosis  of  the  umbilical  vessels,  may  often  occur 
during  the  life  of  the  f<etu«.  He  bases  his  belief  in  the  post-mortem 
occurrence  of  torsion — 1.  Upon  the  large  number  of  twists  often  pre- 
senting themselves,  any  one  of  which  would  have  involved  the  death 
af  the  foetus.  Even  granting  the  original  torsion  to  have  been  of  anti- 
vnortem  origin,  the  others  must  then  have  occurred  after  death.     5J. 

•  FBrjtt.  "Arch.  f.  Oynaek.."  Bd.  ii,  171,  p.  818. 
f  SriKOELBERO,  "  LohibHch,"  p.  S.%0. 

X  M*imfi,  "Zt-xohr.  f.  CeburWh.  u.  OytiBok,"  Bd.  ii,  ITcfl  2,  1379,  p.  84©. 

•  RuoB,  ibid.,  BJ.  iii,  lloft  2,  1879.  p.  417. 
I  Schauta,  "  Arch.  f.  OviiBck.,"  Bd.  ivii,  llcft  1,  1881,  p.  20. 
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Upon  the  improbability  of  the  formation  of  very  numerous  torsions  in 
a  healthy  cord,  inasmuch  as  its  elasticity  would  lead  to  compensatory 


Fia.  144.— Torsion  of  the  cord.    (Schautm.) 

reverse  rotation.  3.  Upon  the  fact  that  even  twenty-five  artificially 
induced  torsions  resulted  in  rupture  of  the  normal  cord  from  excessive 
tension.  Schauta  regards  the  cysts  found  in  connection  with  some 
torsions  as  insufficient  proof  of  their  ante-mortem  occurrence.  Tor- 
sions are  more  frequently  present  in  the  umbilical  cords  of  male  than 
in  those  of  female  foetuses,  and  are  sometimes  surprisingly  numerous. 
Schauta  reports  a  case  in  which  he  observed  three  hundred  and  eighty 
rotations  of  the  cord  on  its  longitudinal  axis.  It  occurs  by  preference 
in  multipara,  probably  on  account  of  the  greater  latitude  affurdcd  for 


DISEASES  OF  THE  DECIDUA.— DISEASES  OF  THE  OVUM. 


2»3 


Flo.  lis. — Knot  of  umbilical  ooixL 
(Le>ini>n.) 


aft 
of 
cor 
tur 


ital  movement*.  Unusual  lengtli  of  the  cord  favors  its  ocenrrence, 
a  similar  reason.     The  seat  of  the  torsion  is  ordinarily  in  close 

oximity  to  the  umbilicus.  It  occurs  but  rarely  at  tiie  placental  end 
or  in  the  center  of  the  cord.  The  umbilical  vessels  are  usually  nearly 
occluded  at  the  seat  of  the  torsion,  but  still  permeable.  Thrombi  of 
varying  consistency  are  often  found  in  the  vessels.  Sero-saiiguinolent 
fluid  iu  the  abdominal  cavity  of  the  foetus,  cedema,  and  cystic  degen- 
eration of  the  cord,  are  also  pathological  conditions  frequently  attend- 

g  torsioiK 

II.  Knots. — Knots  in  the  umbilical  cord,  which  occur  once  in  two 
undrcd  cases,  may  result  from  the  passage  of  the  foetus  through  a 

twisted  loop  of  the  cord,  whether  the 
be  effected  during  pregnancy, 
ly  the  spontaneous  fetal  movements, 
at  term,  by  the  uterine  expulsive 
'orts  or  by  the  manipulations  of  the 
oucJtcrtr.  Knots  formed  during  par- 
turition are  loose  and  easily  untied. 
They  are  unattended  by  any  diminution 
in  the  gelatine  of  Wharton.  Those  oc- 
curring during  pregnancy  are  more 
closely  and  firmly  drawn,  and  more 
ditRcult  to  loosen,  than  the  former  va- 

ty.  The  cord  is  partly  or  completely  denuded  of  the  gelatine  at 
c  scat  of  the  knot,  and  ))1ainly  shows  the  location  of  the  latter, 
after  ita  solution,  by  well-marked  indentations.  Knots  in  the  cord, 
of  either  variety,  are  comparatively  insignificant,  although  a  tightly 
contracted  one,  in  a  thin  cord,  may  occasion  grave  or  even  fatal  dis- 
turbance of  the  umbilical  circulation. 

III.  Hernia. — Hernia  of  the  umbilical  cord  consists  in  the  escape 
m  the  abdomen,  at  the  point  of  insertion  of  the  cord,  of  some  or  all 

of  the  fetal  abdominal  viscera.  It  is  due  either  to  arrested  embryonic 
development,  which  prevents  the  complete  closure  of  the  abdominal 
cavity,  or  to  the  failure  of  the  fetal  intestines,  originally  situated  out- 
side the  abdomen,  to  enter  the  same.  Hernia  of  the  cord  may  occur 
alone,  in  otherwise  normally  developed  foBtu.ses,  but  is  usually  accom- 
panied by  other  deformities,  such  as  stricture  of  the  rectum,  imjier- 
fonite  anus,  or  distortions  of  the  lower  limbs  and  of  the  genitals,  pro- 
duced by  traction  of  the  displaced  viscera  upon  adjoining  parts.  The 
contents  of  the  hernial  sac,  which  is  composed  of  the  amnion  and  of 
the  peritonaeum,  are  usually  convolutions  of  the  intestine,  or  these 
with  a  portion  of  the  liver,  although  the  kidneys,  stomach,  and  spleen 
sometimes  also  extruded,  leaving  the  fetal  abdomen  nearly  empty. 

IV.  Coiling  of  the  Cord. — Windings  of  the  umbilical  cord  around 
the  foetus,  occurring  during  pregnancy,  vary  in  their  results  with  the 
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rapidity  of  their  formation.  When  rapidly  developed  they  may,  in 
rare  cases,  lead  to  sudden  interruption  of  the  umbilical  circulation, 
and  to  consequent  death  of  the  fcBtus.  Should  the  coils  be  gradually 
fornied  and  tirm,  the  extremity  embraced  by  the  cord  increases,  hy  it* 
own  growth,  the  tightness  of  the  constricting  ligature.  The  latter 
slowly  lessens  the  caliber  of  the  vessels  supplying  the  extremity  cou- 
cerned,  and  finally,  occluding  them,  produces  death  of  the  limb.  Ab- 
Horption  of  the  soft  and  hard  parts  of  the  extremity  may  result  from 
the  cord's  unyielding  pressure,  and  the  limb  be  thus  completciv 
severed  from  the  trunk  by  so-called  spontaneous  amputation.  In  cer- 
tain cases  the  combined  pressure  of  the  cord  and  of  the  slowly  grow- 
ing member  may  sufliee  to  com])letely  arrest  the  umbilical  circulation, 
and  thus  produce  the  death  of  the  fcBtus.  Should  the  neck  be  encir- 
cled by  the  cord,  death  may  ensue  from  strangulation,  and  be  followed, 
in  some  cases,  by  almost  complete  amputation  of  the  head.  Coitings 
of  the  cord  around  the  fojtus  occurring  at  birth  are  of  little  impor- 
tance unless  they  be  numerous.  In  that  case  they  lead  to  a  short<?n- 
ing  of  the  cord,  and  produce  anomalous  positions,  premature  separa- 
tion of  the  placenta,  retarded  second  stage  of  labor,  and  even  death  of 
the  foetus  from  interference  of  the  umbilical  circulation. 

V.  Cysts. — Cysts  of  the  umbilical  cord,  within  the  amniotic  sheath, 
are  either  i)roduced  by  liquefaction  of  mucoid  tissue  or  by  accumula- 
tion of  serum  between  the  epithelial  layers  of  the  allantois. 

VI.  Stenosis  of  Umbilical  Vessels. — Partial  occlusion  of  the  um- 
bilical vein,  at  the  placental  insertion,  produced  by  new  cotinective 
tissue  resulting  from  circumscribed  periphlebitis,  is  sometimes  ob- 
served, but  is  not  sufficiently  marked  to  impede  the  umbilical  circula- 
tion. Stenosis  of  the  umbilical  arteries  is  occasionally  ])rnduccd  by 
atheroma  and  subsequent  tliromboais.  Stenosis  of  the  umbilical  vein, 
and,  more  rarely,  of  the  nrtcries,  may  also  result  from  chronic  phlebitis 
characterized  pathologically  by  the  growth  in  the  intima  of  spituile- 
shaped  and  round  cells  which,  later,  develop  into  new  connective 
tissue.  This  process,  which  is  usually  referred  to  herediuiry  syphili*,* 
may  extend  into  the  muscularis,  and  even  invade  the  adventitia.  The 
result  of  the  stenosis  of  the  uterine  vessels  is,  of  course,  prejudicial  to 
the  foetus  in  direct  proportion  to  its  grade  of  development. 

VII.  Calcareous  Degeneration. — Calcareous  deposits  have  been 
observed  in  the  cords  of  syjihilitic  foetuses. 

VIII.  Marginal  Insertion  of  the  Cord. — This  anomaly  is  sometimes 
called  the  battledoor  placenta,  while  the  term  insertio  velamentosa  is 
applied  to  cases  where  the  vessels  of  the  cord  pursue  their  course  for 
some  distance  through  the  membranes  before  reaching  the  placenta. 
To  comprehend  their  origin,  it  is  necessary  to  recall  the  main  physio 
logical  processes  involved  in  the  normal  development  of  the  j»lacental 

•  Mkwib,  "  Ztochr.  f.  Gcburtsh.  u.  Gyn»ck.,"  Bd.  iv,  Heft  1,  1879.  p.  62. 
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organ.  The  yessels  of  the  uUautois  are  not  invariably  carried  at  the 
outset  to  the  point  in  the  periphery  of  the  ovum  which  the  placenta 
will  ultimately  occupy.     The  vessels  at  first  penetrate  all  the  villi  iu- 


Fio.  140.— Iniertio  veUmentoiuL    (Lobsieln.) 

discriminatcly,  but.  as  the  process  of  obliteration  atlvanees  in  those 
villi  not  destined  to  participate  in  the  formation  of  the  placenta,  vas- 
cular connections  are  only  jjreserved  l)t'tween  the  vessels  of  the  newly 
formed  cord  and  the  villi  attadied  to  the  serotina.  As  the  amniotic 
sheath  forms  around  the  rudimentnry  cord,  the  foetus  performs  a 
movement  of  rotation  in  such  a  way  that  the  umbilical  vessels  are 
made  to  pursue  a  direct  course  toward  their  placental  insertion.  If. 
owing  to  adhesions  between  the  rudimentary  cord  and  either  the 
chorion  or  the  amnion,  the  formation  of  the  sheath  is  incomplete,  tlie 
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vessels  diverge,  and  are  distributed  to  points  more  or  less  distant  from 
the  placenta  (Scliullze).  lu  the  iusertio  velamentosa..  biPmorrluige 
sometimes  results  from  a  rupture  of  a  vessel  at  the  time  of  the  break- 
ing of  the  membranes,  an  accident  which,  unless  speedily  followed  by 
delivery,  is  apt  to  prove  fatal  to  the  fcetus. 

Hydatidiform  Mole. 

I.  Morbid  Anatomy. — Before  the  time  of  Cruveilhicr,  who  is  said 
to  have  first  demonstrated  the  difference  between  true  hydatids  and 
the  uterine  hydatidiform  mole,  these  morbid  formations  were  regarded 
as  identical.  Since  his  researches,  it  has  been  considered  establishe<i 
that  the  essential  patliological  process  involved  in  the  production  of 
the  hydatid  mole  consists  in  a  proliferative  degeneration  of  the  chori- 
onic villi.  This  degeneration  of  the  villi  embraces  hyjiertrophy  of 
their  investing  epithelium,  of  their  connective-tissue  cells,  which  may 

also  undergo   mucoid    degenera- 
tion, and  of  their  mucoid  inter, 
cellular  substance.    The  accumn. 
latiun  of  the  mucoid  tissue  im- 
parts to  the  villi  ilie  appearance 
of  cysts  with  translucent,  semi- 
fluid   contents,    varying    in   size 
from  that  of  a  millet-seed  to  that 
of  a  walnut,    luid    forming,   by 
their  aggregation,  growths  which 
may  attain  the  dimensions  of  • 
child's  head,  or  in  rare  cases  may 
reach  such  proportions  an  to  dis- 
tend the  uterus  to  the  size  usual 
at  the  full   term  of  pregnancy. 
Smaller  collections  are  much  more 
frequently  encountered  than  those 
of   these   enormous   proportions. 
The   fluid  of  the  cysts  is  albu- 
minous and  closely  resembles  the 
lifpior  amnii,  but  contains  in  the 
earlier  stages  a  larger  projwrtion 
of  mucin  than  the  latter.     At  a  later  period  the  mucin  is  less  abun- 
dant, while  the  albumen  increases  in  quantity.     Tiie  larger  cysts  are 
richer  in  water,  but  contain  less  mucin,  than  the  smaller  ones.     Inas- 
much as  the  degenerative  jjroccss  does  not  attack  the  entire  villus, 
portions  of  normal  tissue  intervene  between  the  cysts,  and  impart  to 
the  degcJierated  mans  the  ni>pearance  of  gra)K?-clnsters — the  cysts  repnyJ 
Ecntmg  tlie  individual  berries,  and  the  unaltered  tissues  their  connect- 
ing stems.     A  certain  number  of  cysts  are,  however,  attached  to  % 


Fio.  147, — Spfo'mion  from  liy.lutidif'.inu  inolo, 
ill  tliB  Wuud  Miuvuiii. 
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single,  continuous  pedicle,  instead  of  possessing  a  separate  stem  con- 
nected with  a  conimon  trunk,  as  is  the  case  in  the  grape-clastcr.  If 
the  mole  be  formed,  as  is  usually  the  ciise,  during  the  first  montii, 
while  the  villi  are  equally  developed  upou  tlie  entire  periphery  of  the 
ovum,  the  degeneration  will  iuvolve  its  whole  surfitce.  In  this  case 
the  ftetus,  dying  and  becoming  disintegrated,  may  undergo  complete 
absorption,  leaving  the  amniotic  cavity  empty.  The  vessels  of  the 
villi  an?,  under  such  circumstances,  completely  oblitunitL'd,  while  nu- 
merous blood-coagula  are  found  between  the  cysts.  If,  however,  the 
placenta  be  already  formed  at  the  beginning  of  the  cystic  degeneration, 
the  villi  having  already  become  atrophied  upon  that  part  of  the  chorion 
not  participating  in  the  development  of  the  placenta,  the  neoplasm  is 
confined  as  a  rule  to  the  latter,  although  cysts,  evidently  owing  their 
origin  to  villi  which  have  not  undergone  atrophy,  sometimes  occur 
upon  the  smooth  surface  of  the  chorion.  Shonld  the  hydatidiform 
mole  be  of  sufficient  extent,  under  these  circumstances,  to  destroy  the 
foatns,  the  more  or  less  disintegrated  remains  of  the  latter  are  fonnd 
in  the  amniotic  cavity,  which  sometimes  contains  an  excess  of  liquor 
aranii.  If  only  a  few  of  the  placental  loljes  or  single  cotyledons  l>e 
implicated,  tiie  growth  of  the  foetus  may  not  be  disturbed.  A  healthy 
foetus  is  ot^easionally  developed  side  by  side  with  a  hydatid  mole.* 
The  hydatidiform  mole  is  usually  contained  within  the  decidua.  In 
an  interesting  case  reported  by  Volkmann,  however,!  the  degenerated 
villi  had  invaded  the  uterine  blood-sinuses,  and  by  pressure  led  to  so 
extensive  an  atrophy  and  absorption  of  the  uterine  walls  as  to  leave 
only  a  thin,  transparent  septum  between  the  mole  and  the  pt?ritoneal 
covering  of  the  organ.  The  cavity  formed  by  this  process  of  erosion 
in  the  uterine  parenchyma  was  larger  than  the  uterine  cavity  proper, 
and  presented  numerous  intersecting  trabecnlas  resembling  the  columnte 
carneae  of  the  cardiac  ventricles.  The  destructive  character  of  the 
cystic  degeneration  is  attributed  in  such  cases  to  some  unknown  mor- 
bid condition  of  the  uterine  walls,  probably  the  result  of  malnutrition. 
Schroaler  J  refers  to  two  similar  cases,  in  one  of  which  the  cjstic  de- 
generation was  attended  by  fatal  peritonitis  and  the  other  by  rupture 
of  the  ut'Crus.  and  death  from  hsemorrliage  into  the  peritoneal  cavity. 
II.  Etiology. — Primiparae  are  less  frequently  affected  by  the  hyda- 
tidiform mole  than  multiparse,  although  the  actual  number  of  preg- 
nancies seems  to  exert  a  less  marked  predisposing  influence  than  ad- 
vancing age.  The  cystic  degeneration  usually  occurs  during  the  first 
month  of  utero-gestation.  According  to  Underbill,*  the  latter  part 
of  the  third  month  is  the  limit  within  which  the  disease  can  originate. 

•  SriKOELDKRO,  "  Lchrbooh,"  p.  832. 

•f  Volkmann,  Virchow's  "  Archiv,"  Bd.  ili,  p.  628. 
I  fk-nRororR,  "  Leiirbiioh,"  p.  429. 

•  L'hmoihill,  "The  Uvdatitiiforro  Mole,"  "Obsiel.  Oat,"  Jkouar;,  1879,  p  16. 
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That  the  exciting  cause  of  the  hydutidiform  mole  may  be  a  morbid  ma- 
ternal condition  is  rendered  probable  by  the  repeated  recurroncc  of  the 
disease  in  tlie  same  patient,  by  its  coexistence  with  intlammatorr  de- 
cidual disease,  or  with  extensive  uterine  fibroids,  and  by  the  presence, 
in  the  majority  nf  cu^es,  according  to  Underhill,  of  a  cancerous  or 
syphilitic  djscrasia  on  the  part  of  the  mother.  If  the  origin  of  tlie  do- 
generation  be  maternal,  as  it  probably  is  in  most  instances,  the  degen- 
eration of  the  chorion  antedates  and  produces  the  death  of  the  foetus. 
On  tlie  other  hand,  tiie  fact  tliat  the  morbid  growth  may  owe  it.-*  in- 
ception to  foetal  disease  seems  demonstrated  by  those  cases  iu  which, 
as  has  been  already  stated,  a  healthy  fffitus  may  be  developed  at  the 
same  moment  with  a  hydatidiform  mole.  This  view  is  further  supjiort- 
ed  by  those  cases  in  which  death  of  the  fretus  is  attended  by  so  in- 
significant an  amount  of  chorionic  disease  as  to  render  its  active  cau.i- 
ativo  agency  in  the  death  of  tlie  foetus  highly  improbable.  Spiegel- 
berg,*  however,  is  of  the  opinion  that  the  hydatidiform  mole  docs 
not  result  from  death  of  the  embryo,  and  that  its  cause  is  often  to  be 
sought  in  an  abnormid  development  of  the  allantois.  The  establish- 
ment of  the  true  pathological  relations  of  the  hydatidiform  mole  have 
led  to  the  abandonment  of  the  once  prevalent  opinion  that  the  neo- 
plasm might  be  develoi>ed  independent  of  conception.  The  theory 
that  a  portion  of  retained  placenta  might  become  affected  with  the 
hydatidiform  disease  has  also  been  refuted  by  accumuluted  clinical 
evidence. 

III.  Symptomatology. — A  leading  sign  of  the  hydatidiform  mole 
consists  in  a  failure  of  correspondence  between  the  uterine  enlarge- 
ment and  the  computed  period  of  utero-gestation.  The  nienis  is 
usually  larger  at  any  given  st^ige  of  pregnancy  than  it  naturally  would 
be  in  the  course  of  normal  gestation,  but  may  be  decidedly  smaller  in 
those  cases  attended  by  early  demise  of  the  embryo.  Lumbar  ami 
sacral  pains  are  prominent  and  distressing  in  proportion  to  the  rapiti- 
ity  of  uterine  development.  The  ntenis  imparts  a  peculiar  doughy 
feeling  to  the  ))alpating  fingers,  and  in  rare  instances  plainly  percep- 
tible fluctuation.  Individual  parts  of  the  foetus  can  not  be  distin- 
guished through  the  uterine  walls.  The  lower  segment  of  the  ntenia 
is  remarkably  tense.  Ballotteinent  yields  negative  results  and  fetal 
movements  are  absent,  although  they  may  be  closely  simulated  by  uter- 
ine contractions.  The  fetal  cardiac  sounds  are  diminished  in  inten- 
sity or  are  cpiite  imperceptible.  There  is  a  discharge  from  the  uteru?. 
either  constjint  or  intermittent,  consisting  of  disintegrated  and  unrupt- 
ured cj-sts.  cystic  fluid,  and  blood,  which,  although  usu.-kUy  not  esce»- 
sive,  may  be  so  much  increased  by  uterine  contractions,  induced  by 
over-distention,  as  to  .seriously  impair  the  general  strength,  or  even  to 
induce  death  from  exhaustion. 

*  SriEOlLHKKO,  "  Lchrbuch,"  p.  333. 
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Abortion  is  usually  produced  by  the  mote  before  the  sixth  month, 
but  the  expulsion  of  the  neoplasm  may  be  delayed  until  the  normal 
period  of  parturition,  or  even  until  a  later  season.  The  htemorrhage 
and  the  characteristic  discharfjc  cease  after  the  complete  expulsion  of 
the  tumor,  but  retained  jTOrtions  of  the  same  may  give  rise  to  pro- 
tracted bleeding.  It  is  often  impossible  to  distinguish  the  local  signs 
produced  by  the  expulsion  of  a  large  hydatidiform  mass  from  those 
observed  after  normal  delivery. 

Diagnosis. — In  cases  of  limited  cystic  degeneration  it  is  often  im- 
possible to  diagnosticate  hj'datidiform  mole.  The  symptoms  upon 
which,  in  well-marked  cases,  the  diagnosis  is  to  be  based  arc  rapid  in- 
crease in  the  dimensions  of  the  uterus,  the  presonco  of  obscure  Uuctu- 
ntion,  the  impossibility  of  obtaining  the  fetal  heart-sounds,  or  of  grasp- 
ing any  of  the  fetal  members,  negative  result  of  ballottement,  and 
uterine  contractions,  attended  by  the  mucous  or  muco-sanguinolent 
discharge  containing  the  characteristic  cysts. 

Prognosis. — The  prognosis  of  hydatidiform  mole  is  determined 
chiefly  by  the  frequency  and  the  violence  of  the  attending  htemor- 
rliages.  It  is  not  extremely  unfavorable  in  tiie  majority  of  cases. 
The  existence  of  the  peculiar  form  of  cystic  degeneration  descrilwd 
as  the  interstitial,  intra-parietal,  or  eroding  variety  would,  however, 
naturally  render  the  prognosis  exceedingly  grave.  The  fatality  of 
this  cla«s  of  cases  results  from  their  tendency  to  produce  a  rupt- 
ure of  the  uterus  comj)licated  by  intra-peritoneal  htemorrhage,  peri- 
tonitis, or  septicemia.  The  life  of  the  foetus  is  almost  invariably  sac- 
riliced. 

Treatment. — The  treatment  is  restricted  to  measures  calculated  to 
control  haemorrhage,  and  to  promote  the  expulsion  of  the  diseased 
mass.  Most  writers  recommend  non-interference  so  long  as  the  ute- 
rus remains  p.ossive.  When,  however,  contractions  set  in,  the  vagina 
should  be  t<imponed,  and  ergot  given  in  full  and  repeated  doses,  until 
tlie  mole  is  expelled  entire.  The  expectant  plan  is,  however,  not  de- 
void of  danger.  In  one  case,  where  the  patient  suffered  from  labor- 
pains  for  several  hours  before  I  saw  her,  the  loss  of  blood  was  exces- 
sive. I  succeeded  in  removing,  with  the  hand,  through  the  jiatuloua 
cervix,  an  enormous  quantity  of  cysts,  sufficient  to  fill  a  wooden  pail. 
This  was  followed  by  good  contraction  of  the  uterus  and  arrest  of  the 
hemorrhage,  but  the  patient  died  two  hours  later  from  shock  and 
anaemiik  Unless,  therefore,  the  patient  is  so  placed  that  profes- 
sional assistance  can  be  obtained  at  a  moment's  notice,  the  propriety 
of  dilating  the  cervix  so  soon  as  the  diagnosis  has  been  established 
may  well  Ik?  considered.  Dilatation  should  be  effected  by  the  finger, 
or  by  the  dilators  of  Barnes  or  of  Tamier,  rather  than  by  tents,  be- 
cause of  the  tendency  of  the  latter  to  increase  the  dangers  of  septi- 
ciemia. 
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After  expulsion,  or  after  the  manual  removal  of  the  hydatidtforni 
cysts,  the  uterus  should  be  washed  out  with  antiseptic  duids,  or,  in 
case  of  hemorrhage,  its  inner  surface  should  be  swabbed  with  the  per- 
chloride  of  iron.  The  irrigation  of  the  uterine  cavity  with  water,  to 
which  only  sulficient  perchloride  of  iron  has  been  added  to  give  it  a 
\\ine-color,  has  often  a  powerful  styptic  effect.  Undbrhill  recotu- 
mends  the  continued  employment  of  ergot  after  delivery,  and,  in 
cases  of,  jwrsistent  hnemorrhage,  the  occasional  introduction  of  the 
laminaria  tent,  and,  if  necessary,  the  employment  of  Thomas's  dull- 
wire  curette. 

Retention,  is  Uteho,  of  the  Dead  Fcetus. 

In  the  normal  uterus  the  causative  conditions  producing  retention 
of  the  dead  foetus  are  not  invariably  identical.  If  the  placenta  remain 
adherent  to  the  uterus  after  the  demise  of  the  foetus,  the  continued 
vitality  and  uninterrupted  development  of  the  placenta  sufficiently 
explain  the  fetal  retention.  When,  however,  all  connection  between 
the  placenta  and  the  uterus  hoa  been  severed,  retention  is  probably 
referable  to  the  diminished  irrihibility  of  those  reflex  nervous  centi-rs 
which  control  the  expulsive  uterine  efforts.  The  duration  of  retention  ' 
produced  by  adhesion  of  the  placenta,  in  cases  of  single  pregnancy,  is 
protracted  until  such  time  as  morbid  placental  processes  impair  the 
vitality  of  that  organ  and  induce  its  separation.  In  multiple  preg- 
nancies, attended  by  desith  of  one  or  more  of  the  foetuses,  the  latter 
are  usually  expelled  with  the  healthy  fcetus  at  term.  They  are,  how- 
ever, sometimes  expelled  earlier,  and,  in  rare  instances,  later  than  the 
normal  foetus,  and  it  may  in  general  terms  be  stated  that  retention 
produced  by  placental  adhesion  very  rarely  exceeds  the  natural  period 
of  gestation.  Retention  duo  to  diminished  irritability  of  tbu  reflex 
centers  ntay  be  indefinitely  prolonged.  Liebmann  *  is  of  the  opinion 
that  all  ca-ses  of  retention  protracted  beyond  the  normal  term  of  preg- 
nancy belong  in  this  category. 

The  pathological  changes  which  the  foetus  undergoes  when  retained 
in  the  uterus  after  its  death  vary  with  the  condition  of  the  membranes  : 
1,  If  their  integrity  be  preserved,  the  most  important  pathological 
fetal  conditions  resulting  from  the  retention  are  mummification,  mace- 
ration, and  fatty  degeneration.  2.  If  the  membranes  be  ruptured  soon 
after  the  death  of  the  foetus,  or  if  their  rupture  be  the  cause  of  the 
termination  of  fetal  life,  mummification  may  ensue  ;  or.  in  the  event 
of  the  entrance  of  air  into  the  uterine  cavity,  the  fetal  tissnes  may 
undergo  putrefactive  changes.  If  mummification  has  already  uccnrred, 
putrefaction  does  not  tjike  i)lace.f 

MTunmifioatlOD. — Mummification  is  most  frequently  observed  in  foB* 

•  LiEBUANS,  "  noitm?  7..  Ocburtsh.  u.  Gynack.,"  Bd.  iii,  1874,  pp.  B9,  63. 
f  SriEOELUERo,  "  Lclirb.,"  p.  807. 
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luses  whose  death  has  apparently  been  the  gradual  result  of  inanitioa 
from  inadefjuate  blood-aupply,  this  insufficiency  of  tbo  nutritive  fluid 
being  often  referable  to  torsion  or  constriction  of  the  umbilical  cord. 
Mummification  affects,  by  preference,  foetuses  dying  during  the  middle 
stages  of  gestation.  Liebmann  •  suggests  that  this  fact  may  be  con- 
nected with  the  augmented  rapidity  of  endosmosis,  due  to  the  larger 
percentage  of  saline  ingredients  then  present  in  the  amniotic  fluid, 
^or  to  the  fact  that  torsion  and  stenosis  of  the  cord  are  most  liable  to 
occur  at  that  period  of  pregnancy.  Mummification  occura  chiefly  in 
connection  with  twin  pregnancies,  one  fojtas  being  fully  developed 
while  the  other  becomes  mummified.  In  this  Ciise  the  presence  of  the 
dead  ftetus  does  not  usually  excite  expulsory  uterine  efforts  before  the 
normal  termination  of  pregnancy  is  readied,  when  both  foetuses  are 
simultaneously  delivered.  In  certain  rare  instances  the  mummified 
fffitus  may  be  expelled  either  before  or  after  the  healthy  one,  but  its 
delivery  is  unattended  by  hcemorrhage  or  other  unpleasant  complica- 
tion. When  mummification  affects  «  single  foetus,  the  retention  is 
8upj)0sed  to  be  due  to  abnormally  intimate  connection  between  the 
])hicenta  and  the  uterus.  Symptoms  closely  simulating  those  of  abor- 
tion occur,  but  they  subside  before  the  product  of  conception  is  ex- 
pelled, and  probably  even  before  the  rupture  of  the  membranes.  The 
fojtus  then  becomes  mummified,  while  the  vitality  of  the  placenta  is 
not  impaired.  Under  these  circumstances  the  retention  is  never  pro- 
longed beyond  the  normal  period  of  gestation,  and  is  thus  distinguished 
from  those  coses  of  retention  owing  their  origin  to  so-called  "missed 
labor." 

A  mummified  fietus  is  flattened  from  compression.  It3  viscera  are 
of  soft  consistency  and  of  small  dimensions.  Its  surface  is  shrunken. 
The  peritoneal  and  pleural  cavities  contuin  a  scanty  and  discolored 
fluid.  The  subcutaneons  areolar  tissue  has  disappeared,  and  the  skin 
lies  in  direct  contact  with  the  musclea  The  placenta,  which  is  dry, 
yellowish,  and  tough,  is  the  seat  of  fatty  degeneration,  and  contains 
the  residue  of  old  extravasations. 

Maceration. — The  placenta  of  a  macerated  foetus  is  anaemic,  soft, 
and  friable.  The  cord,  in  which  the  vessels  are  permeable,  is  cylin- 
drical, smooth,  spongy,  and  inelastic.  Its  coils  have  disappeared.  It 
is  club-shaped  at  tiie  fetal  extremity,  and  its  color  is  brownish-red. 
The  amniotic  fluid  has  a  peculiarly  repulsive,  sweetish,  and  sickening 
odor,  unlike  that  of  putrefaction.  The  fluid  is  rendered  turbid  and 
of  a  greenish-yellow  color  by  the  admixture  with  it  of  sero-sanguino- 
lent  fluid,  and  of  meconium.  The  membranes,  which  retain  their 
normal  consistence  for  a  long  time,  finally  become  friable,  swollen,  and 
discolored.  A  foetus  of  only  one  to  two  months  may  be  completely  dis- 
solved by  the  process  of  maceration.  If  the  foetus  be  more  mature,  its 
*  Licoiuaii,  op.  at.,  p.  64. 
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general  form  and  the  outline  of  its  organs  are  preserved,  bnt  granular 
degeneration  and  disintegration  of  their  anatomical  elements  are  every- 
where present.  The  epidermis  is  first  affected  by  the  process  of  macer- 
ation. It  is  separated  from  the  corium  by  the  formation  of  vehicles, 
similar  to  those  of  jjemjihigus,  which  contain  either  a  reddish,  sero- 
sanguinolent,  or  u  clear  serous  fluid.  The  corium  is  intiltrated  with 
the  same  fluid,  and  ))resents  the  apjiearance  of  brownish-red  macerated 
parchment.  The  subcutaneous  areolar  and  adipose  tissues  are  reddish 
and  oedematous.  The  oedema  is  most  ap])arent  over  the  cranium,  the 
abdomen,  the  feet,  hands,  and  sternum.  The  entire  body  is  flaccid, 
and  assumes,  under  the  influence  of  external  pressure,  curiously  dis- 
torted shapes,  being  distended  at  some  points,  and  depressed  or  flat- 
tened at  others.  The  cranial  .sutures  are  separated,  the  joints  are  i 
disarticulated,  and  the  periosteum  has  become  detached  from  the  long 
bones.  The  vessels  are  lillcd  with  dark,  grumous  blood.  The  serous 
cavities  are  distended  with  bloody  serum.  The  brain  is  transformed 
into  a  grayish-red  pulp.  All  thft  viscera  are  infiltrated  and  friable,  the 
uterus  and  lungs  preserving  their  normal  consistence  longer  than  the 
other  organs.  Pigment  masses  and  fat-crystals  are  deposited  in  many 
organs.  In  rare  instiinces  the  fetal  organs  become  covered  with  a 
greasy  substance  composed  of  cholesterin,  and  the  margarates  of  so<la, 
potassa,  and  lime.  These  saponilied  products  are  sometimes  terme<l, 
collectively,  adipocSre.  No  trustworthy  inferences  can  he  drawn  front 
the  appearance  of  macei'ated  foetuses  as  to  the  cause  of  tlieir  decease, 
since  the  gross  pathological  conditions  are  identical  under  all  circum- 
stances.* Apparent  variations  are  due  to  the  respective  periods  of 
retention.  The  rapidity  with  which  the  process  of  maceration  occurs 
is  variable,  and  its  extent  is,  therefore,  no  criterion  of  the  lime  at 
which  the  fetal  demise  took  place. 

Seventy-five  per  cent,  of  macerated  foetuses  are  expelled,  according 
to  Kuge.f  Iwfore  the  thirty-first  week,  and  transverse  or  brcoch-pres- 
entations  occur  in  nearly  one  half  of  all  the  cases. 

The  term  iniKited  labor  was  applied  by  Oldham  to  those  cases  iu 
which,  the  uterine  expulsive  efforts  having  been  ineffectually  made  at 
full  term,  without  other  result  than  the  escape  of  the  waters,  the 
uterine  contractions  finally  subside,  leaving  the  fcetus  in  ulcro.  The 
causes  of  missed  labor  usually  cited  are  abnormal  absence  of  uterine 
irritability,  or  of  that  residing  in  the  reflex  nervous  ceuti^rs,  obstructed 
labor,  and  unusually  close  adhesions  of  the  placenta. 

KoTE. — The  occnirence  of  nil!ii<cd  labor  ha«  recently  been  disimtod  by  Muller  ("  Dc  U 
grosBcsso  iitirine  pmlongdc  iiidcBnimcnt,"  PariB.  1878),  who  would  refer  all  such  en^t* 
to  gcmiitioDS  occurring!  external  to  the  uterine  cavity.  Certainly  the  criticism*  of  DtOl. 
ler  hare  greatly  restricted  the  number  of  cotes  which  formerly  were  unquralionably  m- 


•  Rook,  "  7At.  f.  Gcb.  a.  Gyn.,"  BJ.  i,  Heft  1,  1877,  p.  58. 
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signed  to  this  cat«gonr.  In  certain  of  tbem  the  (eetua  appears  sccondiirilj  to  luire  made 
its  way  into  the  utcniii  through  a  communicating  possa^,  while  in  others  the  pregnancy 
may  hare  been  primarily  of  lubo-utorine  or  of  mural  origin.  Still,  names  has  since  re- 
lated the  history  of  a  ca<e  ("On  ihi;  So-called  'Missed  Labor,'"  "  Obst.  Trans.,"  vol. 
xiiii,  p.  81)  which  offoids  strong  atHrmativc  eridence  of  the  possibility  of  the  prolon^d 
retention  of  a  fiptns  dying  before  the  end  of  gestation  was  reached.     The  circumslaiioc.4 

were  briefly  as!  follows  :  Mrs.  B ,  aged  thirty-nine,  had  borne  three  stillborn  children. 

Kivc  years  later,  in  the  month  of  October,  the  calamenia  ceased.  The  niovementa  of  the 
child  were  felt  between  the  third  and  fourth  mouth,  between  the  eighth  and  ninth 
months  licre  was  a  flow  of  bloo<l  from  the  vagina,  which,  however,  ceased  In  a  few  days 
under  the  use  of  cold  and  styptics.  At  the  end  of  three  weeks  the  bleeding  returned,  but 
bfcame  lighter  at  the  end  of  a  weclc,  and  then  gradually  disap|)eared.  At  no  time  were 
(here  Labor  pains.  At  the  end  of  January  pieces  of  bone  began  to  come  away,  and  por- 
tions of  bono  were  removed  by  llic  fluger  and  forceps  after  partial  diliibiiiun  of  the  cer- 
vix. In  February,  under  chloroform,  Dr.  Barnes  proceeded  to  empty  the  uterus.  A-s  the 
hand  could  not  be  got  through  the  utcriis.  Dr.  Barnes  extracted  the  fo-tus  with  \m  crani- 
otomy forceps.  The  firlus  was  a  compres.so(l  mass,  bones  emerging  in  the  surface,  the 
fle'hy  part  greasy,  soft,  and  putrid.  It  pre^>nted  the  appt'arance  of  having  reached  the 
eighth  or  ninth  month  of  gestation.  The  patient  showed  considerable  shoeic  after  the 
operation,  but  rallied  the  next  day,  ami  eventually  recovered.  Dr.  Barnes  was  con- 
vinced, not  only  by  examinations  made  during  the  extraction  of  the  fuetus,  but  by  the 
subsequent  daily  introduction  of  the  sound,  that  the  cavity  was  continuous  with  the 
cervix,  and  that  the  dense  wall  felt  in  no  respect  differed  from  the  characters  of  utrr- 
ino  wall.  To  bis  mind,  even  a  panl-mnrlfin  exaniination  could  hardly  have  made  the 
case  clearer.  In  the  discus-'ion  which  followed  Dr.  Barnes's  report,  it  was,  however, 
sugccstcd  by  Sir  Spencer  Wells  and  others  that  the  case  was  really  one  of  mural  prv};- 
nancy. 

Dr.  Stanley  P.  Warren,  of  Portland,  Maine,  sends  mo  the  following  hi.ttory,  which 
seems  oonclusivc:  The  patient  menstruatetl  last  in  January,  1884.  In  the  following  May 
she  was  attacked  with  general  peritonitis.  The  '2Sth  of  October  was  computed  as  the 
probable  terminus  of  gestation.  At  that  time  continuous  cramp-like  pains  were  felt 
by  the  patient.  The  prc9ontati(m  of  the  child  was  transverse.  The  ccr^-ix  wa-«  not 
reached.  For  several  days  the  pains  recurred  at  niiht.  By  the  second  week  in  Novem- 
licr  it  was  oscortainod  that  the  child  was  dead.  There  was  no  further  expulsive  action. 
On  December  ."50lli,  after  vnin  attempts  at  dil.itation  of  the  cervix,  rjrsaroan  section 
was  performed,  and  a  female  child,  weighing  eight  and  a  half  pounds,  was  removed 
from  the  uterine  cavity.  The  patient  died  from  shock  twenty-eight  hours  after  the 
operaiioo. 

According  to  Kucbenmeistcr  ("  ITebcr  LithopSdicn,"  "  Arch.  f.  Gynaek.,"  vol.  xvii,  p.  1  (18), 
retention  may  result  from  obstruction  due  to  hardening  of  the  cervix,  to  carcinoma,  to 
fibroids  in  the  lower  segment,  and  where  prr-gnancy  takes  place  in  the  rudimentary  comu 
of  a  one-homed  uterus.  Retention  due  to  obliteration  of  the  cervical  canal  he  rejects, 
but  I  have  witnessed  three  ca«cs  of  complete  occlusion  of  the  vaginal  voult  where  it 
was  necessary  to  dissect  up  a  long  passage  to  permit  the  birth  of  the  child,  and  where, 
without  artificial  uid,  either  rupture  of  the  uterua  or  retention  of  the  child  must  have 
resulted. 

The  pathological  processes  presenting  themselTca  in  case  of  long- 
continued  retention  and  of  missed  labor  vary  witli  the  entrance  of  air 
into  or  exclusion  of  air  from  the  uterine  cavity.  If  the  atmosiihcre 
iiave  free  n<.cess  to  the  uterus,  the  foetus  undergoes  putrefactive 
changes.  The  soft  parts,  having  been  liquefied,  escajie,  leaving  the 
osseous  framework  of  the  fretus  t«  utero.     This  may  also  be  gradually 
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and  partially  disintegrated,  liquefied,  and  expelled,  but  it8  complete 
evacuation  is  not  often  effected  bj'  Nature's  processes.  If,  however, 
tiie  cervix  be  narrow  or  unyielding,  the  continuous  pressure  of  somaj 
projecting  and  pointed  bone  may  penetrate  its  tissues  and  force 
exit  through  the  vagina,  rectum,  or  anterior  abdominal  wall.  A  similar 
irrittition  and  penetration  may  induce  suppurative  metritis.  unJ.  event- 
ually, fatal  peritonitis,  or  septicsemia. 

If  the  air  be  excluded  from  the  uterus,  in  cases  of  retcmiou  ludefi 
nitely  prolonged,  the  foetus  either  becomes  mummified,  and,  formir 
intimate  connections  with  the  uterus  through  the  medium  of  inflam- 
matory products,  remains  in  uieru  without  giving  rise  to  any  symp- 
toms, or  it  may  produce  by  constant  irritation  suppurative  metritis, 
with  abscess  formation  and  the  escape  of  pus  externally.  Access  hav- 
ing been  thus  afforded  to  the  air,  putrefaction  and  its  consequences 
will  then  ensue. 

In  rare  cases  of  prolonged  retention,  the  fcetus  becomes  the  seat  of 
adipocerous  changes.*  Calcification  of  the  foetns  (lithopasdion  forma- 
tion) occurs  probably  in  cases  of  extra-uterine  pregnancy  only^ 

The  retention  of  the  dead  fa>tu8  is  comparatively  devoid  of  danger. 
Even  if  decomposition,  or  putrefaction,  of  the  foetus  occurs,  it  is 
common  for  the  products  of  disintegration  to  be  eventually  eliminated, 
without  a  fatal  result,  by  natural  efforts  or  by  the  intervention  of  ob- 
stetrical art.  Tfiorc  is  good  evidence,  however,  that  the  dead  foetus 
may,  even  if  the  access  of  air  has  been  prevented,  seriously  impair  the 
patient's  health.  Lately  I  have  witnessed  the  development  of  albu- 
minuria subsequent  to  the  death  of  the  foetus,  which  disappeared 
upon  the  induction  of  premature  labor. f 

Unless,  therefore,  labor  sets  in  within  two  or  three  weeks  after  the 
death  of  the  fcetus,  the  induction  of  labor  is  indicated.  The  excep- 
tion to  this  rule  would  be  in  cases  of  twin  pregnancy,  where  one 
foetus  was  still  living.  In  prolonged  retention,  the  elimination  of 
pieces  of  bone  should,  a'?  far  as  possible,  be  aided  by  the  hand.  If 
necessary  to  dilate  the  cervix  with  tents,  care  should  be  taken  lest 
spiculee  of  bone  be  pressed  by  the  expanding  body  into  the  uterine 
tissues. 

•  Fiffc  Cue  of  Profc'sor  T.  G.  Tlioma!",  "  N.  Y.  Med.  Journal,"  toI.  xtI.  p.  163. 
f  Vitlt,  »lso,  BAitKEB,  "  On  Puerperal  Disease,"  p.  402.     Keuper,  "  Kctcotion  in  ( 
of  tbe  Dead  FtEtus."    Tniu.  Ind.  Suto  Mel.  Soc.,  1875. 
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CHAPTER  XVI. 

TBE  PREMATURE  EXPULSION  OF  TBE  OVUM. 

Ctnsea  of  abortion. — Diapoaition  to  abortioo. — ^Immediate  causes. — Symptoms. — Moles. — 
Incomplete  abortions.  —  Diagnosis. — Prognosis. — Treatment. — Prophvlaiis. — .Arrest 
of  threatened  abortion. — Treatment  of  inevitable  abortion. — Treatment  of  neglected 
abortion. — Remoral  of  fibrinous  polypi. — Treatment  of  miscarriage. 

When  pre^ancj  is  interrupted,  during  the  first  three  months,  by 
uterine  contractions  leading  to  the  expulsio"n  of  the  ovum,  the  term 
abortion  is  used;  in  the  fourth,  fifth,  sixth,  and  seventh  months,  i.  e., 
from  the  formation  of  the  placenta  to  the  time  the  child  becomes 
viable,  it  is  proper  to  speak  of  the  accident  as  immature  delivery,  or 
miscarriage  ;  and,  finally,  a  confinement  occurring  from  the  twenty- 
eighth  week,  the  earliest  ])eriod  of  viability,  to  the  thirty-eighth  week, 
when  the  foetus  possesses  every  indication  of  maturity,  is  distinguished 
as  premature  delivery. 

This  purely  artificial  division  is  justified  by  practical  differences 
in  the  symptomatology  and  treatment  of  the  groups  thus  separately 
designated. 

Capsbs  which  lead  to  THE  Pbeuatuub  Interruption  of  Preg- 
nancy. 

The  underlying  causes  of  abortion,  miscarriage,  and  premature 
delivery  are  the  same.  Causes  of  abortion  are  rarely  of  sudden  occur- 
rence. Usually  the  way  is  prepared,  either  by  changes  taking  place 
in  the  ovum,  or  by  certain  pathological  conditions  affecting  the 
mother.  In  either  of  these  ways  a  disposition  to  abortion  is  pro- 
duced. When  once,  as  the  result  of  morbid  changes,  the  attach- 
ment of  the  ovum  to  the  uterus  has  been  rendered  insecure,  causes 
usually  inoi)erative  suffice  to  determine  uterine  contractions  and  the 
time  at  which  the  expulsion  takes  place. 

The  Disposition  to  Abortion. — The  disposition  may  be  due  prima- 
rily to  any  disease  of  the  chorion,  of  which  we  have  an  example  in 
syphilitic  degeneration  of  the  villi  {vide  p.  287).  In  most  cases,  how- 
ever, death  of  the  fo-tus  precedes  and  leads  to  disease  of  the  chorion. 
The  causes  of  abortion  resolve  themselves,  therefore,  in  large  measure, 
into  the  causes  which  produce  death  of  the  fcetus. 

The  death  of  the  foptns  may  be  due  to  direct  violence,  as  kicks  and 
blows  upon  the  abdominal  walls  ;  to  diseases  of  the  fetal  ajipcndages 
(cord,  amnion,  chorion,  placenta);  to  diseases  of  the  decidua,  especially 
those  which  give  rise  to  hsemorrhage  (before  the  complete  formation 
of  the  jilacouta,  the  separation  of  the  decidua  from  the  uterus  inter- 
feres with  the  nutritive  supplies  which  go  to  the  fuetua) ;  to  febrile 
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aflfections,  in  which  death  results  either  from  tho  high  temperatnre, 
from  associated  diseased  conditions  of  the  decidua,  or,  as  in  certain 
acute  infectious  diseases,  to  the  direct  transfer  of  tho  poison  from  the 
mother  to  the  foetus  ;  and,  finally,  to  excessive  anaijmia.  Anwrnia  de- 
veloped by  pregnancy  rarely  affects  the  child.  In  acute  antemia  from 
profuse  hiemorrhago,  the  child  may  die  from  asphyxia.  In  times  of 
famine  great  numbers  of  women  abort.  The  disposition  to  abort  ob- 
served in  corpulent  women  is  probably  due  to  the  fact  that  the  blood 
is  insufficient  in  quantity  and  quality  to  supply  the  want«  of  the 
growing  child. 

The  death  of  the  foptus  is  followed  by  the  expulsion  of  the  ovum, 
not  usually  at  once,  but  after  a  longer  or  shorter  period  of  time.  Be- 
fore the  third  month,  in  such  cases  of  delay,  the  embryo,  which  con- 
sists of  hardly  more  than  a  heap  of  cells,  may  become  maceratod,  and 
absorption  may  take  place  after  tho  death  of  the  embr)'o.  Except  in 
cases  of  hydramnion,  partial  collapse  of  the  ovum  ensues.  As  soon  as 
the  foetus  dies,  the  circulation  which  passes  from  the  foetus  to  the  cho- 
rion and  placenta  is  suspended.  The  villi  then  become  obliterated, 
and  undergo  fatty  degeneration.  The  decidua  is  affected  by  the  same 
process.  With  the  diminution  in  the  volume  of  the  ovum,  contrac- 
tions begin.  Tho  villi,  loosened  in  their  attachments  to  the  decidua, 
are  drawn  out ;  and  the  decidual  vessels,  exposed  and  subjected  to  in- 
creased pressure,  rupture,  and  haemorrhage  results.  Tho  uterine  con- 
tractions are  awakened  and  exercise  an  expulsive  force  upon  tho  ovum, 
which  in  its  descent  expands  the  cervix  from  above  downward,  and 
passes  finally  into  the  vagina.  In  the  first  three  months  the  ovtim  is 
not  infrequently  expelled  with  membranes  unruptured.  From  the 
end  of  the  third  month  onward  such  an  occurrence  is  rare,  thougli  I 
have  seen  an  instance  which  happened  in  the  sixth  month.  In  the 
early  months  the  expulsion  of  an  intact  ovum  is  associated  with  incon- 
siderable hfemorrhage.  When  the  membranes  give  way,  tlie  embryo 
and  the  fluid  contents  of  the  amnion  escape  first.  With  the  removal 
of  the  compression  exercised  by  the  ovum  upon  the  inner  surface  of  tlie 
uterine  walls,  htemorrhage  occurs,  which  continues,  aa  a  rule,  until 
tho  complete  expulsion  or  removal  of  tho  membranes  and  placenta. 

Aside  from  the  death  of  the  fcetus,  with  consecutive  chungca  in 
the  chorion  and  decidua,  and  diseases  of  the  fetal  appendages  leading 
to  death  of  the  fa>tus,  the  ])rediBposition  to  abortion  may  be  the  n'sult 
of  primary  defects  or  changes  in  the  decidua  alone.  Of  these  changes 
we  recognize : 

1.  Atrophy  of  the  Uterine  MurouH  Membrane. — The  iri-    "         t. 
development  of  the  mucous  membrane  exercises  an  injurious  i  <^ ' 

upon  the  development  of  the  ovum  in  cases  only  in  which  tho  serotina 
and  tho  reflexa  are  involved.  An  abnormally  small  and  undevelo{)e<i 
serotiual  surface  may  give  rise  to  a  small  placenta,  or  the  serotic 
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Fin.  UB.— Ovum,  with  impcrfbotlj  developed 
deciJua ;  outer  »ur&oe  of  vera.    (Duncao.) 


attachment  may  be  of  such  limited  extent  that  the  mere  weight  of  the 
ovum  drags  it  downward  and  converts  it  into  a  long,  narrow  pedicle. 
At  other  times,  the  reflexa  may  he  but  partially  developed,  or  may  foil 
altogether,  and  then  the  ovum,  covered  only  by  tiie  chorion,  hangs  by 
a  pedicnlated  attachment  to  tiie  scrotina. 

In  both  these  cases,  the  uterine  contractions,  in  place  of  at  once 
effecting  the  expulsion   of  the  ovum,  may  force  the  ovum  into  the 

cervix,  where  it  may  remain 
for  a  time,  nourished  by  the 
long  pedicle,  but  arrested  in 
its  further  descent  by  a  con- 
tracted OS  externum.  To  these 
cases  the  term  cervical  preg- 
nancy has  been  applied.  The 
cer^'ix,  according  to  the  month 
of  pregnancy,  is  more  or  less 
spherically  distended,  and  the 
corpus  uteri  above  contracts 
down  to  nearly  normal  dimen- 
sions. As  the  cause  of  this  con- 
dition lies  chiefly  in  rigidity  of  the  os  externum,  it  occurs  most  fre- 
quently in  primiparte.  Even  with  a  patulous  os,  though  rarely,  a  cer- 
vical pregnancy  may  be  produced  by  tlie  resistance  and  firmne?*  of 
the  pedicle  att^iching  the  ovum  to  the  uterus.* 

a.  Hypertrophy  of  the  Mucous  Membrane. — Thickening  of  the  mu- 
cous membrane  is  the  result  of  endometritis,  and  may  lead  to  abortion 
in  either  of  the  following  ways :  The  several  forms  of  endometritis 
(vide  p.  281)  may  give  rise  to  affections  of  the  placenta,  and  thus  prove 
fatal  to  the  fcetus,  or  the  thinned,  dilated  vessels  of  the  diseased  de- 
cidua  may  rujjture,  and  produce  sanguineous  effusions  between  the 
membranes. 

The  frequency  of  abortion  in  displacements  of  the  utems  is  prin- 
cipally dependent  upon  associated  endometritis.  In  anteflexion  of  the 
nterns,  sterility  is  common,  but  endometritis  and  abortion  are  rare. 
In  retroflexion,  on  the  contrary,  while  there  is  slight  obstacle  to  con- 
ception, the  congestion  of  the  uterine  walls  and  the  altered  conditions 
of  the  uterine  mucous  membrane  render  abortion  a  frequent  occur- 
rence. 

Rigidity  of  the  uterine  walls,  which  interferes  with  their  due  ex- 
pansion, may  lead  to  premature  uterine  contractions.  In  this  way  an 
imbedded  fibroid  or  carcinoma  may  ultimately  become  sources  of  abor- 
tion. Expansion  of  the  uterus  may  likewise  be  hindered  by  old  peri- 
toneal adhesions  or  pelvic  cellulitis. 

•  W.  ScBrLFijr,  "  Ucber  cenlcal  Schwangcrschafi,"  "  Ztscbr.  f.  Ueburtah.  und  Gy> 
n»ek.,"  Bd.  Ui,  H.  3,  p.  408. 
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Finally,  there  remains  a  class  of  women  in  whose  cases  it  is  im])09- 
sible  to  detect  either  disease  of  the  ovum  or  of  the  genital  organs,  yet 
in  whom  abortion  occurs,  dependent,  so  far  as  our  present  knowledge 
goes,  upon  certain  personal  conditions  of  nerve  irritability.  Physical 
and  psychical  sources  of  excitement,  which  would  be  of  small  moment 
in  some  women,  in  them  suffice  to  interrupt  pregnancy. 

Immediate  Causes  of  Abortion. — Changes  in  the  ovum,  other  than 
rupture  and  escape  of  the  amniotic  fluid,  nirely  lead  at  once  and  di- 
rectly to  abortion.  The  proximate  causes  which  induce  contractions, 
and  the  throwing  off  of  the  ovnm,  reside  for  the  most  part  in  the  ma- 
ternal system.     They  consist  of  : 

1.  Uiipenemiaofthe  Gravid  Uterus. — When  the  predisposing  cauijes 
have  operated  to  weaken  the  attachments  of  the  o\Tim  to  the  decidua, 
anything  which  determines  the  blood-currents  to  the  ntcrua  is  liable 
to  produce  extravasations  of  blood  around  the  o\-um,  and  awaken  uter- 
ine contractions.  Becanse  of  this  fact  we  surround  patients  predis- 
posed to  abort  with  every  precaution  during  the  periodic  menstrual 
ooDgostiou  that  not  oven  pregnancy  altogether  suspends.  Fevers,  in- 
flammatory affections  of  the  genital  organs,  excesses  in  coitns,  hot 
foot-baths,  valvular  heart-lesions,  obstructions  to  the  circulation  of 
the  lungs  and  liver,  may  each  lead  to  rupture  of  the  decidual  vessels. 
More  frequently  rupture  follows  jars  to  the  body  from  vomiting,  congh- 
ing,  and  straining,  from  railroad-journeys,  from  violent  exercise,  from 
falls,  and  the  like. 

The  importance  of  separating  the  predisposing  from  the  immediate 
causes  of  abortion  is  shown  by  the  impunity  with  which  often  per- 
fectly healthy  women,  with  no  abnormal  conditions  of  the  generative 
organs,  set  all  the  usual  restraints  at  defiance  with  the  intent  to  inter- 
rupt an  undesired  pregnancy.  M.  Brillaud  Laujardi^re  relates  the 
case  of  a  peasant  who  took  his  wife,  while  enceinte,  behind  him  on 
horseback,  and  started  off  with  her  at  full  gallop  with  the  view  of  caus- 
ing her  to  miscarry.  Having  thus  thoroughly  shaken  her,  he  dropj)od 
her  suddenly  to  the  ground  without  slackening  his  speed.  This  brutal 
manoemTe  he  repeated  twice  without  the  least  success.*  On  the  other 
hand,  women,  eager  for  off.sjiring,  after  an  abortion.  somctinu'S  lay 
undue  stress  u]K)n  slight  imprudences,  and  make  them  the  sources  of 
morbid  self-j-eproaches,  which  it  becomes  one  of  the  functions  of  the 
physician  to  allav. 

2.  Uterine  Contraction*,  produced  by  Influences  which  act  Hi- 
rrrtly  thrnuyh  the  Nerves. — Of  this  we  have  examples  in  the  contrac- 
tions awakened  by  frictions  of  the  uterus  through  the  abclominal 
walls,  in  the  reflex  contractions  produced  by  stimuli  applitnl  to  the 
breasts,  and  in  those  excited  by  strong  mental  emotions. 

Symptoms. — As  the  detachment  and  expulsion  of  the  ovnm  can  not 
*  T,  Gallaiui,  "  Do  I'tvortcmcDt  au  point  dc  rue  ni6(ltco-I£gal,"  Parts,  p.  SL 
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possibly  take  place  without  rupture  of  the  decidual  or  placental  ves- 
sels, hemorrhage  becomes  the  constant  and  necessary  result  of  every 
abortion.  In  the  first  two  months  the  haemorrhage  resembles  that  of 
a  profuse  menstruation.  Pain  ia  present,  in  part  due  to  uterine  con- 
gestion, in  part  to  the  expulsion  of  blood-clots  through  the  imperfectly 
expanded  cervix.  The  latter  pains  resemble  those  of  obstructive  dys- 
menorrhoea.  These  sjTuptoms  last  from  four  to  five  days.  As  the 
ovum  passes  away  unnoticed,  enveloped  ij»  the  clots,  or  piecemeal 
with  the  decidua,  women  are  apt  to  regard  these  early  abortions  as  the 
normal  recurrence  of  a  retarded  menstrual  period. 

After  the  second  month  prodromal  symptoms  are  rarely  wanting. 
Among  these  may  be  mentioned  fullness  and  weight  in  the  pelvis,  sa- 
cral pains,  frequent  micturition,  periodic  labor-like  pains,  and  a  mu- 
cous or  watery  discharge.  These,  followed  by  haemorrhage,  indicate  a 
threatened  abortion.  The  haemorrhage,  if  slight,  may  cease,  and  the 
pregnancy  go  on  undisturbed.  Usually,  however,  the  haemorrhage 
increases  in  amount,  or  after  a  brief  cessation  recurs.  Contractions 
set  in,  which  become  more  and  more  pronounced,  until  finally  the  ovum 
is  expelled. 

In  a  tj^iical  case  of  abortion,  in  which  the  ovnm  is  thrown  ott 
entire,  uterine  retraction  and  htemorrhage  unite  to  effect  the  progres- 
sive separation  from  below  upward  of  the  decidua  from  the  uterine 
walls.  The  ovum  then,  covered  by  the  reflexa  and  the  detached  de- 
cidua, is  gradually  pressed  downward,  and  dilates  first  the  os  internum, 
next  the  cervix,  and  finally  the  os  externum.  The  ovum  passes  into 
the  vagina,  covered  by  the  decidua  vera,  or  drags  the  inverted  decidua 
after  it.  The  emptied  uterus  then  retracts  down,  and  the  haemorrhage 
ceases.  The  aborted  ovum  is  surrounded  with  coagulated  blood.  lu 
the  first  three  months,  when  the  death  of  the  embryo  has  preceded  by 
a  little  time  the  completion  of  the  abortion,  every  vestige  of  the  em- 
bryo may  be  found  to  have  disappeared.  Sometimes,  in  the  third 
month,  a  small  placenta  with  shrunken  umbilical  vessels  may  now  and 
then  be  met  with. 

When  the  extrava-sation  of  blood  upon  the  uterine  surface  of  the 
vera  is  considerable  in  amount,  the  vera  is  sometimes  broken  through, 
and  the  blood  effused  between  the  vera  and  reflexa.  Extravasation 
may  likewise  take  place  between  the  reflexa  and  chorion,  either  in 
consequence  of  the  rupture  of  the  reflexa.  or  from  a  haemorrhage  start- 
ing from  the  placenta,  which  finds  its  way  along  the  outer  surface  of 
the  chorion,  and  dissecta  away  the  reflexa.  The  pressure  upon  the 
ovum,  unless  it  has  previously  undergone  collapse  as  a  result  of  the 
death  of  the  embryo,  leads  to  rupture  and  escape  of  the  amniotic  fluid. 
The  retained  fetal  and  maternal  membranes,  with  the  intervening  lay- 
ers of  coagulated  blood,  form  a  mstss  termed  a  mole.  When  the  blood 
coagula  arc  fresh,  the  mass  is  termed  the   mola  santfuinea  (blood- 
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mole),  and  when  of  older  date  the  mola  carnosa  (fleshy  mole).  The 
cavity,  which  is  lined  by  the  amnion,  has  usually  an  irregular  surface. 
It  is  very  exceptional  for  extravasations  to  break  through  both  chorion 
and  amnion,  and  thus  form  clots  in  the  amniotic  cavity  itself.  Moles 
seldom  exceed  an  orange  in  size,  and  usually  are  expelled  between 
the  third  and  fifth  month. 

In  ca^es  where  abnormal  adhesions  attach  the  vera  and  acrotina  to 
the  walls  of  the  uterus,  retained  portions  of  tlie  maternal  membmne^ 
may  remain  after  the  ovum  is  expelled,  lu  another  class,  and  this  i* 
the  rule  after  the  third  month,  the  fetal  membranes  rupturv,  and  the 
embryo  escapes  with  the  liquor  amnii.  While  ordinarily  the  re- 
tained portions  quickly  follow  the  discharge  of  the  ovum  or  embryo, 
it  frequently  happens  that  the  uterus  retracts  upon  its  contents,  the 
cervix  closes,  and  a  period  of  repose  follows.  There  is  then  produced 
what  is  commonly  known  as  an  incomplete  abortion. 

Incomplete  Abortion, — The  various  contingencies  arising  from  these 
cases  of  incomplete  abortion  are  thus  truthfully  dej)icled  by  Spit-ci  I- 
berg  :• 

1.  Most  frequently  ha?morrhage  continues  at  intervals,  Bpontam-ous 
elimination  gradually  taking  place  as.  through  retrograde  changes,  }>or- 
tions  of  the  retained  membnmos  become  successively  loosened  in  their 
attachments  to  the  uterus. 

2.  In  exceptional  cases  the  luemorrhage  ceases  for  a  time  entirely. 
For  days,  weeks,  and  even  months,  the  woman  appears  quite  well. 
Then  suddenly  strong  contractions,  accompanied  by  profuse  haemor- 
rhage, usher  in  the  elimination  of  the  fetal  dependencies.  In  a  case 
of  my  own.  three  months  elapsed  from  the  occurrence  of  the  first 
haemorrhage,  which  took  place  toward  the  end  of  the  third  month, 
and  was  quite  insignificant  in  amount,  before  the  abortion  was  com- 
pleted. Meantime,  as  there  were  progressive  abdominal  enlargement, 
supposed  quickening,  and  milk  in  the  breasts,  the  threatened  nl>ortioii 
was  believed  to  have  been  arrested.  Total  retention,  with  a  long  in- 
terval of  repose,  is  thought  to  be  duo  to  complete  adherence  of  the 
placenta,  which  continues  to  receive  nutrient  supi)lie8  from  the  uterus. 
Spiegelberg  believes  that  a  menstrual  period  is  the  usual  time  at  which 
the  discharge  of  the  retained  membrunes  takes  place. 

3.  Of  more  frequent  occurrence  than  the  foregoing  is  tlie  putrid 
decomposition  of  the  retained  portions.  It  occurs  chiefly  in  cases 
where  there  is  more  or  less  complete  loss  of  organic  connection  l)ctww«n 
the  placenta  and  the  uterus.  Decomposition  in  the  non-adherent  j>or- 
tions  is  pro<luced  by  the  introduction  of  air  during  the  cscajw  of  the 
embryo,  or  through  the  subsequent  passage  of  the  finger  into  the  ute- 
rus, or,  where  portions  of  the  ovum  hung  down  into  th<'  vagina,  bv 
absorption  of  septic  matter  from  the  vagina  upward  into  the  utcru«. 

*  SriGOELDKno,  "Lchrbuch  der  GcburUhulfp,"  Jahr  1877,  p.  877. 
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As  a  result  of  pntrid  decomposition,  the  woman  is  ex[)osod  to  sopticic* 
mia,  and  infection  of  thrombi  at  the  placental  site.  Fatal  results  are, 
liowever,  rare,  as  decomposition  is  usually  a  late  occurrence,  setting 
in,  as  a  rule,  only  after  protective  granulations  have  formed  u})on 
the  uterine  mucous  membrane,  and  after  the  complete  closure  of  the 
uterine  sinuses.  Continuous  fever,  with  intercurrent  attacks  of  haem- 
orrhage, is,  however,  set  up,  but  passes  away  finally  with  the  gradual 
discharge  of  the  decomposed  jiarticles,  while  the  threatening  symp- 
toms subside.  Still,  now  and  then  septic  processes  lead  to  an  unfavor- 
able termination.    Local  perimetritic  inflammation  is  a  common  event. 


Fio.  Hi. — Utenu,  with  bail  of  a  flbrinoati  polypus  after  an  abortion.    (FrinkcL) 


4.  Where  there  is  a  certain  degree  of  relaxation  with  enlargement 
of  the  uterine  cavity,  the  fibrine  of  the  extravasated  blood  may  become 
deposited  about  any  uneven  surface  within  the  uterus,  and  give  rise  to 
a  polypus-shaped  body,  suggefltive  in  its  mode  of  development  of  the 
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stalactite  formations  in  calcareous  caverns.*  These  so-called  fibrinous 
poljlJi  generally  develop  around  the  debris  of  an  abortion,  such  S8 
retained  bits  of  decidua,  placental  reniiiins,  and  portions  of  the  fetal 
membranes.  In  some  cases,  likewise,  thrombi  projecting  from  the 
placental  site  become  the  base  of  a  loose  fibrinous  attachment.  Pla- 
cental polypi  give  rise  ultimately  to  bearing-down  pains,  and  inter- 
current hffimorrhages.  They  may  even  decompose,  and  endanger  life 
by  septic  absorption. 

The  retrograde  changes  that  take  place  in  a  uterus  after  an  abor- 
tion correspond  to  those  which  occur  in  deliveries  at  full  terra.  Where 
a  suitable  phm  of  treatment  is  not  adopted,  or  where  the  importance 
of  care  in  the  after-management  is  not  adequately  appreciated,  sub- 
involution is  apt  to  follow.  Of  all  sources  of  uterine  disease.  Done 
takes  precedence  of  a  mismanaged  abortion. 

Diagnosis. — The  diagnosis  is  based  ujwn  the  presence  of  pain, 
haemorrhage,  dilatation  of  the  cervix,  and  the  descent  of  the  ovum. 
When  the  ovum  can  be  felt  through  the  patulous  os,  the  demonstration 
is  of  course  complete.  A  soft  polyjius  may,  however,  present  a  decep- 
tive resemblance  to  a  small  ovum.  In  all  cases  of  pregnancy  the  exist- 
ence of  haemorrhage  alone,  even  when  disassociated  from  other  symp- 
toms, renders  the  probabilities  of  abortion  sufficiently  great  to  call  for 
the  exercise  of  every  precaution.  It  is  not  easy  to  recognize  pregnancy 
in  the  early  months,  but  in  doubtful  cases  the  cessation  of  the  mcnsea  \ 
should  be  regarded  as  presumptive  evidence  of  its  existence. 

The  diagnosis  of  these  pathological  changes  in  the  ovum  and  dc- 
ciduse  which  pave  the  way  for  abortion  can  not  be  made  out  with 
certainty  from  mere  subjective  symptoms.  Such  changes  may  Ijc 
regarded  as  probable  when  the  size  of  the  uterus  does  not  correspond 
to  the  supposed  period  of  gestation.  Thus,  if  the  uterus  at  the  fifth 
month  was  no  larger  than  is  usual  at  the  third  month,  the  death  of 
the  embryo  with  arrest  in  the  development  of  the  ovum  would  be 
naturally  inferred. 

When  the  physician  is  summoned  to  a  case  of  haemorrhage  occur- 
ring during  preguancj',  he  should  at  once  examine  the  clots,  where 
they  have  been  preserved,  for  traces  of  the  ovum.  The  clots  should 
be  broken  up  under  water,  and  a  careful  examination  made  for  floating 
fringes  of  villi.  The  ovum,  when  expelled  entire,  is  usually  enveloped 
in  layers  of  coagulated  blood,  so  that  without  thorough  search  it  would 
easily  pass  unnoticed.  If  the  ooagula  have  been  thrown  away,  and 
the  physician  finds  njwn  his  arrival  the  cervix  closed,  so  that  he  can 
not  pass  his  finger  into  the  uterus  to  explore  its  cavity,  it  may  be  im- 
p«>ssible  at  once  to  determine  whether  the  abortion  has  taken  place 
wholly  or  in  part,  or  whether  the  entire  ovum  still  remains  in  uttro. 

•  FnAHKEL,  "Beitrag  lur  Lchrc  ron  Sbrinusco  Polypcn,"  "  Arch.  f.  Gynack.,"  Dd.  U, 
p.  76. 
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'The  Bubsidence  of  all  symptoms  points,  as  a  rule,  to  a  complete  emp-  V 
tying  of  the  uterus,  or  to  an  arrest  of  the  abortion,  though  in  some    y 
eases  it  precedes  mole-formation.     A  renewal  of  the  haemorrhage  and  / 
the  absence  of  normal  involution  indicate  the  continuance  of  the  ovui^ 
in  the  uterus,  or  an  incomplete  abortion.  f 

Prognosis. — The  prognosis  takes  cognizance  of  course  of  the  results 
to  the  mother  only.  In  the  first  place,  it  may  be  laid  down  in  the  way 
of  broad  general  statement  that  all  cases  of  spontaneous  abortion  (i.  e., 
excluding  criminal  cases),  not  complicated  with  other  morbid  condi- 
tions, are,  under  suitable  medical  guidance,  devoid  of  danger.  But, 
in  the  second  place,  it  must  be  borae  in  mind  that  the  statement  is 
only  true  with  the  reservations  that  limit  it,  for  in  point  of  fact  the 
actual  number  of  deaths  from  abortion  is  by  no  means  inconsiderable. 
Thus,  the  deaths  from  this  cause  reported  to  the  Bureau  of  Vital  Sta- 
tistics of  New  York  City,  between  the  years  1867  and  1875,  inclusive, 
were  one  hundred  and  ninety-seven,*  a  number  which  falls  short  in  all 
probability  of  the  truth,  by  reason  of  the  many  circumstances  which 
precisely  in  this  condition  tempt  to  concealment.  The  total  number 
of  deaths  during  the  same  period  from  metria  was,  according  to  the 
reports  rendered,  1,947.  Hegarf  reckons  one  abortion  to  every  eight 
to  ten  full-time  deliveries.  If  this  proportion  be  correct,  it  would 
seem  to  show  that  the  mortality  from  abortion  is  hardly  second  to  that 
from  puerperal  fever  itself. 

Death,  a?  a  consequence  of  criminal  abortion,  is  esf)ecially  frequent. 
M.  Tanlicu  found  that  in  one  hundred  and  sixteen  such  cases,  of  which 
he  was  able  to  ascertain  the  termination,  sixty  women  diBd.|  But  even 
in  spontaneous  cases  death  may  take  place  from  htemorrhage,  from  sep- 
ticaemia, or  from  j»eritonitis.  In  mauy  instances  the  fatal  termination 
is  fairly  attributable  to  the  ignorance,  the  imprudence,  or  the  willful- 
ness of  the  patient.  How  far  the  dangers  of  abortion  may  be  neutral- 
ized by  proper  medical  assistance  is  best  shown  by  the  statistics  of 
large  hospitals.  Thus,  I  gather  from  the  reports  issued  by  Dr.  John- 
stxjn,  during  his  seven  years  mastership  of  the  Rotunda  Hospital,  in 
Dublin,  that  in  two  hundred  and  thirty-four  cases  of  abortion  treated 
in  that  institution  there  w^as  but  one  death,  and  that  not  from  puer- 

.  peral  trouble,  but  from  mitral  disease  of  the  heart.  Belle^iic  Hospital 
is  the  receptacle  annually  of  a  tolerably  large  number  of  women  suffer- 
ing from  incomplete  abortions,  many  of  whom  enter  the  hospital  in  a 
very  unpromising  condition  from  either  excessive  haemorrhage  or  septic 
dccom]x>8ition  of  the  retained  portions  of  the  orum.    Yet,  of  the  many 

*  LcsK,  "  Nntiirc,  OriKJn,  and  Preveotion  of  Puerperal  Fever,"  "  TnuuacUons  o£  the 
International  Medical  Congress,"  Ptiiladclpliio,  p.  S.HO. 

f  HniAB,  "  licltrigo  zur  Pathologic  dcs  Eies,"  "  UonaUscbr.  f.  Ocburtslc.,"  Bd.  xxi 
pplcrocnt),  p.  84. 
\  %  T.  Gallabd,  "  De  I'aTortcmcnt  au  point  di:  rue  m6dico-l^ga1,"  Parij,  1878,  p.  4S. 
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casea  whose  histories  I  find  in  the  record-books  of  the  hospitnl,  sll 
have  ended  in  recovery. 

Treatment. — The  treatment  is  divided  into — 1.  Prophylaxis  in  cases] 
of  habitual  abortion  ;  2.  Arrest  of  threatened  abortion  ;  3.  MeauB] 
adopted  to  avert  the  dangers  of  a  progressing  abortion. 

Prophylaxis. — Prophylaxis  considers  the  cause  which  underlies,  in 
each  case,  the  disposition  to  repeated  abortion.  One  of  the  princiijal 
of  these  causes  is  syphilis  in  one  or  both  parents.  It  is  just  in  these 
cases  that  the  triumph  of  the  mercurial  treatment  has  been  most  com- 
plete. The  treatment  should  be  addressed  to  the  parent  affected,  or 
both  i>arents  should  be  subjected  to  the  same  treatment. 

Among  local  conditions  amenable  to  treatment  may  be  mentioned 
endometritis,  displacements,  and  j^erimetritic  inflammations.  In  n?- 
troflexions  and  retroversions,  the  best  results  often  follow  the  repluct- 
ment  of  the  uterus  and  the  emplojTncnt  of  a  suitable  pessary.  No 
harm  results  from  the  use  of  pessaries  during  pregnancy.  They  should, 
however,  be  watched,  on  account  of  possible  vaginal  irritation.  After 
the  completion  of  the  third  month  they  should  bo  removed,  as  the 
uterus  then  remains  in  place  witiiout  artificial  assistance.  When  back- 
ward displacement  of  the  uterus  follows  abortion,  rejwsition  aids  nor- 
mal involution. 

In  carcinoma  and  large  fibroids,  treatment  is  powerless.  Where, 
in  such  case?,  gterility  does  not  exist,  happily  for  the  mother,  the 
associated  morbid  conditions  of  the  uterine  mucous  membrane  and 
the  rigidity  of  the  uterine  walls  load  commonly  to  the  death  of  the 
ovum  and  premature  uterine  contractions.  Where  a  small  fibroid  in 
the  posterior  uterine  walls  leads  to  sterility  by  the  production  of  retro- 
flexion, a  jjessary  may,  after  rei)]accment,  at  times  be  used  with  benefit. 

One  abortion  sometimes  follows  another  in  rapid  succession  in 
newly  married  women.  While  the  first  abortion  may  have  been  doe 
to  some  accidental  cause,  the  sequence  is  often  kept  up  by  a  morbid 
condition  of  the  endometrium,  generated  by  the  shortness  of  the  inter- 
val between  the  pregnancies,  which  does  not  allow  the  restoration  of 
the  membrane  to  a  normal  condition.  In  such  cases,  a  six  weeks' 
abstention  from  sexual  intercourse  may  bo  usefully  enjoined. 

In  certain  diseases  of  the  placenta,  in  which  the  respiratory  func- 
tion of  the  organ  had  suffered  any  marked  diminution.  Sir  J.  Y. 
Simpson  believed  he  had  succeeded  in  averting  the  death  of  the  ftptus 
by  increasing  tiie  oxygen  in  the  blood  of  the  mother,  through  the  ad- 
mini(?ti*ation  of  chlorate  of  potash.*  Chlorate  of  potash  may  bo  given 
in  doses  of  twenty  grains,  three  times  daily,  for  weeks  at  a  time,  with- 
out injury  to  the  mother.  Thougli  it  has  not  always  rendered  me  the 
hoped-for  service,  the  experience  of  other  physicians,  among  whom  I 

•  Sir  J,  Y.  Simpson,  "Obstetric  Memoirs,"  editcJ  by  Pricst'.ey  and  Storer,  Ediabur^h, 
1865,  rol.  !,  p.  460. 
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may  mention  Dr.  Fordyoe  Barker,  appears  favorable  to  its  employ- 
ment 

In  the  class  of  cases  in  which  abortion  results  neither  from  disease 
of  the  ovum  nor  of  the  uterus,  but  seems  dependent  upon  some  pe- 
culiar condition  of  nerve-irritability,  the  patient  should  not  only  avoid 
every  known  means  of  awakening  uterine  contractions,  but  should 
exercise  the  utmost  caution  at  the  recurrence  of  the  menstrual  epochs. 
Especially  at  the  terminations  of  the  second  and  third  months  a  week's 
quiet  in  bed  should  be  insisted  upon.  Dr.  E.  J.  Jeuks*  recommends 
the  viburnum  prunifolium  in  cases  where  the  habit  of  aborting  has 
been  formed,  lie  writes  :  "  My  mode  of  prescribing  the  viburnum  is  to 
have  the  patient  take  from  a  half-toasix)onful  to  a  teasix)onfnl  of  the 
fluid  extract  four  times  a  day,  beginning  at  least  two  days  before  the 
menstrual  date,  and  continuing  it  not  only  during  the  usual  period  of 
the  menstrual  flow,  bat  two  days  longer  than  that  discharge  continues 
when  the  woman  is  not  pregnant."  From  the  fourth  month  onward, 
the  danger  of  the  occurrence  of  abortion  rapidly  diminishes. 

The  Arrest  of  a  Threatened  Abortion. — Ari-est  may  be  accomplished 
in  cases  in  which  the  death  of  the  ovum  has  not  taken  ])lace,  and 
where  the  haemorrhage  arises  from  a  slight  detachment  only  of  the 
decidua  or  placenta. 

In  every  case  of  threatened  abortion  occurring  in  the  early  mojiths, 
fl  careful  exnmiuatiou  should  be  institated  to  ascertain  whether  retro- 
flexion or  retroversion  exists.  In  the  genu-pectoral  position,  replace- 
ment is  easy.  If  the  fundus  is  slowly  raised  by  two  fingers  introduced 
into  the  vagina,  so  soon  as  the  horizontal  line  is  reached  the  uterus 
falls  forward  of  its  own  weight.  Replacement  alone,  in  certain  cases, 
suffices  to  relieve  the  congestion  which  furnishes  the  immediate  cause 
of  the  abortion. 

Pain  in  the  back  during  pregnancy  should  be  regarded  by  women 
as  a  warning  for  them  to  temporarily  abstain  from  their  ordinary  avo- 
cations. With  ever  so  slight  a  haemorrhage,  they  should  at  once  be 
made  to  lie  down  and  keep  perfectly  still.  Simple  turning  in  bed  may 
start  up  fresh  bleeding.  Restlessness  and  mental  excitement  should  be 
allayed  by  opiates  in  full  doges.  Ice  to  the  vulva,  cold  cloths  to  the 
abdomen,  and  the  internal  administration  of  hemostatics  are  not  indi- 
cated. The  fluid  extract  of  viburnum  prunifolium  is  rocommended 
by  Dr.  Jenks,  in  teasiwonful-doses  every  two  or  three  hours,  as  long 
as  its  use  seems  to  be  dcmanded.f  The  ^author's  somewhat  limited 
experience  has  iii)[>eared  favorable  to  the  claims  put  forth  for  the 
viburnum  as  a  uterine  sedative.  Where  the  foregoing  measures  prove 
successful,  it  is  a  safe  rule  to  keep  the  patient  in  bed  for  a  week  after 
the  final  disappearance  of  the  threatening  symptoms. 

•  JrxKit,  "  Viburnum  PninifoUum,"  "  Trans,  of  the  .Vm.  Gyniecol.  3oc.,"  vol.  1,  p.  ISO. 
f  Jkmu,  loe.  eit.,  p.  130. 
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In  cases  of  ascertained  death  of  the  fcetus,  and  in  those  of  ineTi- 
table  abortion,  all  measures  calculated  to  retard  the  emptying  of  the 
uterus  should  be  at  once  abandoned. 

In  the  first  four  months  there  are  no  unc()uiTocal  signs  of  the  death 
of  the  fcEtus.  From  tlie  middle  of  pregnancy  onward,  death  may  be 
assumed  if,  after  repeated  examinations,  the  absence  of  the  fetal  heart- 
sounds  and  fetal  movements  is  confirmed. 

The  signs  of  inevitable  abortion  are  profuse  hsemorrhage,  dots  dis- 
charged from  the  uterus,  dilatation  of  the  cervix  from  the  descent  of 
the  ovum,  and  a  patulous  condition  of  the  os  externum.  Other 
symptoms  consist  of  persistent  uterine  contractions,  escaiHJ  of  the 
amniotic  fluid,  and  the  presence  of  the  embryo,  or  of  portions  of  the 
ovum,  in  the  discharged  clots.  How  far  the  ordinary  signs  may,  in 
given  cases,  prove  delusive  is  shown  by  a  remarkable  one  reported  by 
Scanzoni,  of  a  woman  who  was  seized  with  profuse  metrorrhagia  in  the 
third  month  of  pregnancy.  Great  numbers  of  clots  were  discharged. 
As  all  hopes  of  saving  the  ovum  were  abandoned,  ergot  was  used  in 
large  doses,  a  tampon  was  placed  in  the  vagina  for  thirty-six  hours,  a 
sound  was  employed  to  explore  the  uterus,  and  finally,  as  the  bleeding 
continued  for  three  weeks,  an  intni-uterine  injection  of  a  weak  solu- 
tion of  pcrchloride  of  iron  was  resorted  to.  Eight  weeks  later  the 
patient  quickened,  and  presented  the  distinctive  evidences  of  a  preg- 
nancy advanced  to  the  sixth  month.* 

The  Treatment  of  Inevitable  Abortion. 

In  the  treatment  of  inevitable  abortion  it  is  proper  to  distinguish 
between  cases  of  abortion  proper  and  those  of  miscarriage.  To  avoid, 
however,  needless  repetitions,  it  is  only  poiiit.s  of  distinctive  difference 
to  which  at  the  close  attention  will  be  directed.  The  management  of 
premature  deliveries  diSers  in  no  respect  from  that  of  confinement  at 
term. 

In  the  first  two  months  little  treatment  besides  rest  in  bed  for  a 
few  days  is  ordinarily  required.  In  the  exceptional  cases,  the  treat- 
ment does  not  differ  from  that  in  the  haemorrhages  of  the  non-preg- 
nant uterus. 

In  the  third  month  we  distinguish — 1.  Cases  in  which  the  otuiq 
is  thrown  off  entire ;  2.  Cases  in  which  the  sac  ruptures,  and  the 
embryo  escapes  with  the  discharged  fluid. 

1.  When  in  the  third  month  the  ovum  is  thrown  off  without 
rupture  of  the  fetal  membranes,  the  hemorrhage  rarely  assumes  dan- 
gerous proportions.  The  uterine  contractions  press  the  ovum  into 
the  cervix,  which  dilates  and,  in  primiparie,  becomes  somewhat  elon- 
gated. As  the  ovum  descends,  the  body  of  the  partially  emjitied  ute- 
rus retracts.  The  effused  blood  coagulates  in  thin  layers  between  tho 
•  8c*!««o»t,  "Lohrbucb  der  Gcburtshalfc,"  Wlen,  1867,  p.  88. 
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ovum  and  the  uterine  walls.  The  ovum  forms  a  tampon,  which  fills 
the  cervix  and  testrains  the  haemorrhage. 

No  active  treatment  is,  therefore,  demanded.  A  vaginal  douche 
consisting  of  a  pint  of  tepid  water  may  be  used  twice  a  day  as  a  meas- 
ure of  cleanliness.  All  attempts  to  disengage  the  ovum  with  the 
finger  should  be  avoided,  as  endangering  its  integrity.  The  vaginal 
tampon  is  unnecessary.  It  should  only  be  used  as  a  safeg;uard,  where 
patients  live  at  a  distance  from  medical  assist.ince  and  cau  only  be 
visited  at  long  intervals.  As  it  is  never  certain  that  the  rupture  of 
the  ovum  may  not  take  place  during  the  course  of  its  expulsion,  the 
tampon  may  in  such  cases  be  employed  in  anticipation  of  a  possible 
iucrea.se  of  ha-morrhage  from  sudden  collapse  of  the  membranes.  In 
mulUparw  the  ovum  seldom  remains  long  in  the  cervix.  In  primiparse, 
on  the  other  hand,  the  tardy  dilatation  of  the  os  externum  may  lead 
to  a  retention  of  the  ovum  in  the  cervix,  lasting  for  days.  As  this 
condition  is  extremely  painful,  it  is  allowable  to  dilate  the  os  exter- 
num with  the  index-finger,  or  even  by  incisions  through  the  ring  of 
circular  fibers  which  furnish  the  cause  of  delay. 

Small  portions  of  the  decidua  Tera  sometimes  remain  attached  to 
the  uterine  walls  after  abortion.  They  commonly  do  no  harm,  but 
are  discharged  with  the  lochial  secretion, 

2,  When  the  sac  ruptures,  and  the  liquor  amnii  escapes,  the  re- 
moval of  the  pressure  exerted  upon  the  uterine  wall  by  the  intact 
ovum  is  followed  by  profuse  haemorrhage  from  the  utero-placental 
vessels. 

The  diagnosis  of  rupture  may  be  made  either  from  finding  the 
embryo  in  the  clots,  or,  in  the  case  of  a  dilated  cervical  canal,  by  the 
direct  examination  of  the  uterine  cavity.  Although  after  rupture 
portions  of  the  ovum  may  still  be  felt,  wo  miss  the  smooth  surface 
of  the  fluctuating  amniotic  sac.  When  the  embryo  can  not  be  found, 
and  the  cervix  is  clo.'sed,  profuse  haemorrhage  alone  would  render  the 
occurrence  of  rupture  extremely  probable. 

The  principles  of  treatment  in  these  cases  arc  very  simjilc.  The 
indications  are,  to  check  the  haemorrhage  and  to  empty  the  uterus. 
As  to  the  best  methods  of  attaining  these  results,  opinions  widely 
differ. 

When  cases  are  treated  with  rest  in  bed,  the  internal  administration 
of  ergot,  and  cold  cloths  applied  to  the  abdomen  and  vulva,  the  loss  of 
blood  is  usually  considerable,  but  the  most  of  them  terminate  favor- 
ably. In  some,  however,  the  hsemorrhage  may  prove  so  severe  as  even 
to  threaten  life.  Now,  it  is  in  every  way  desirable,  for  the  future  wel- 
fare of  the  patient,  to  restrain  the  hspmorrhage  within  the  narrowest 
limits.  The  most  effectual  moans  of  urrosting  the  htemorrhage  is  to 
clean  out  the  uterus.  If,  therefore,  the  physician  at  the  time  of  his 
visit  finds  the  cervix  suflSciently  dilated  to  allow  him  to  introduce  his 
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fingor  into  the  uterus,  he  should  not  hesitate  at  once  to  remove  the 
retained  portions  of  ovum.  The  operation  does  not  j-equire  any  con- 
siderable amount  of  technical  skill,  while  the  immediate  results  are 
in  the  highest  degree  satisfactory.  The  patient  should  be  placed  crosB- 
wise  in  bed,  with  the  hips  drawn  well  over  the  edge.  The  legs  should 
be  flexed  and  the  thighs  held,  where  assistants  can  be  obtained,  at 
right  angles  to  the  body,  to  secure  the  greatest  degree  of  relaxation  to 
the  perinieum  and  abdominal  walls.  The  right  index-finger  should  be 
tiieu  passed  into  the  vagina  and  through  the  cervical  canal,  while  the 
left  hand,  placed  upon  the  abdomen,  gradually  presses  the  uterus  down 
into  the  pelvic  cavity  so  as  to  bring  it  within  reach  of  the  examining 
finger.*  This  jwrtion  of  the  act  should  be  performed  slowly,  while 
every  effort  is  made  to  divert  the  attention  of  the  patient.  Hasty 
manipulations  invariably  excite  in  the  most  willing  of  patients  the 
full  resistance  of  the  abdominal  walls.  When  the  point  of  the  finger 
reaches  the  os  internum,  it  is  sometimes  necessary  to  pause  for  a  minute 
cr  two,  to  await  a  sufficient  degree  of  dilatation  to  allow  the  finger  to 
pass  beyond  the  insertion  of  the  nail.  When  the  right  finger  is  used, 
it  should  be  made  to  pass  upward  with  its  dorsal  surface  along  the  left 
side  of  the  uterus  to  the  opening  of  the  Fallopian  tube,  thence  across 
tiie  fundus  to  the  right  side.  As  the  tip  of  the  finger  j»asscs  down 
upon  the  right  side,  it  presses  the  detached  oviim  before  it  (oward  the 
OS  internum.  By  the  time  the  finger  has  thus  made  the  circuit  of 
the  uterus,  the  ovum  is  pressed  into  the  cervical  canal,  aud  thence 
passes  easily  into  the  vagina.  With  the  left  finger,  the  movement  is 
exactly  the  reverse.  The  finger  passes  first,  with  its  dorsal  surface 
directed  to  the  right  side,  from  the  right  Fallopian  tnl>e  across  the  fun- 
dus, and  downward  along  the  left  side  of  the  uteru?.  The  only  resist- 
ance the  finger  meets  is  at  the  placental  insertion,  where  a  certain 
amount  of  manipulation  is  required  to  complete  the  detachment,  f 

Where  the  utertis  can  not  be  pressed  down  within  reach  of  the 
index-finger  i)y  force  exerted  above  the  symphysis  pubis,  it  is  {lermia- 
sible  to  introduce  the  hand  into  the  vagina  ;  but,  in  such  a  case,  tho 
fingers  are  apt  to  become  cramped,  and  all  freedom  of  mani])ulation 
to  be  destroyed.  A  better  means  of  overcoming  the  difficulty  consist* 
in  the  administration  of  an  anaesthetic.  In  cases  of  extreme  anemia 
chloroform  should  be  discarded  as  too  dangerous.  Ether,  howeTer, 
has  often  seemed  to  me,  on  the  contrary,  to  possess  a  stimulating  action, 
and  its  use  to  be  followed  by  increase  in  the  volume  and  force  of  the 


•  Professor  A.  R.  Simpson  ("  Traasictions  of  the  Eliiiburgh  Obstftricil  Socioly,"  rol. 
IT,  p.  227)  recommends  drawing  down  the  ulenn  by  nienns  of  ToUcllum-forcei's  atuohed 
to  Uie  anterior  lip  of  tho  corvii.  I  have  once  seen  extreme  hwinorrhage  follow  this  roa- 
DiBurre  (seventh  month  uf  pro^maney),  and  now  feci  some  hesitation  about  its  cmploj^ 
mcnt,  at  least  in  the  Inter  months. 

f  Vide  lltTEtt,  "  Com|>cndium  der  gcburtehiilflicbcn  OperBtioncn,"  p.  S3, 
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pulse.  The  relaxation  produced  by  the  anaeathetic  makes  it  easy  to 
depress  the  utenus  down  t«  the  pelvic  floor,  where  it  can  be  reached 
with  comparative  ease.  After  the  removal  of  the  ovum,  the  ca\'ity  of 
the  uterus  should  be  washed  out  with  a  stream  of  tepid  carbolized 
w^ater,  in  order  to  bring  away  any  small  detached  portions  of  the  ovum 
and  decidua.  In  the  manual  extraction  of  the  ovum,  deliberation 
and  perseverance  are  the  main  elements  of  success. 

If,  wh^  the  patient  is  first  seen  by  the  physician,  the  cervix  is  not 
sufficiently  dilated  to  allow  the  finger  to  pass  without  force,  the  vagi- 
nal tamjwn  should  be  employed.  The  tampon  restrains  the  haemor- 
rhage, stimulates  the  uterus  to  contraction,  and  allows  time  for  the 
employment  of  measures  to  rally  a  patient  exhausted  by  profuse  losses 
of  blood.  The  material  of  which  a  tampon  is  made  is  a  matter  of  in- 
difference, provided  only  it  tills  the  vagina  to  its  utmost  capacity. 
In  cases  of  urgent  need,  a  soft  towel,  handkerchiefs,  strips  of  cotton 
cloth,  dampened  cotton-wool,  and  the  like,  may  be  seized  upon  to 
meet  a  temporary  emergency.  The  time-honored  sponge,  on  account 
of  its  porosity,  is  least  deserving  of  favor.  When,  however,  the  phy- 
sician proposes  to  leave  his  patient  for  a  number  of  hours,  the  mere 
hasty  filling  of  the  vagina  through  the  vulva  will  not  suffice.  On 
the  contrary,  the  highest  degree  of  safety  can  only  be  secured  by  the 
closest  observance  of  the  rules  of  art. 

The  first  essential  of  a  good  tampon  is  that  it  be  carefully  packed 
around  the  cervix  uteri,  and  fill  out  the  more  dilatable  upper  portion 
of  the  vagina.  This  can  be  accomplished  only  by  the  aid  of  a  specu- 
lum. The  method  I  usually  employ  is  one,  the  credit  of  which,  so  far 
as  the  general  features  are  concerned,  I  believe  belongs  to  Dr.  Marion 
Sims.  It  consists  in  soaking  cotton-wool  in  carbolized  water,  and 
then,  after  pressing  out  any  excess  of  fluid,  in  forming  from  the  carbo- 
lized cotton  a  number  of  flattened  disks  of  about  the  size  of  the  trade- 
dollar.  The  patient  is  then  placed  in  the  latero-prone  position,  and 
the  perinjeum  retracted  by  a  Sims's  speculum.  The  dampened  cotton 
disks  are  introduced  by  dressing-forceps,  and.  under  the  guidance  of  the 
eye,  are  packed  first  around  the  vaginal  jrortion,  then  over  the  os,  and 
thence  the  vagina  is  filled  in  from  above  downward  until  the  narrow 
portion  above  the  vestibule  is  reached.  No  other  plan  of  tamponing 
with  which  I  am  acquainted  can  compare  in  solidity  and  effectiveness 
with  this.  Its  removal  is  accomplished  by  the  detachment  with  two 
fingers  of  a  portion  at  a  time.  This  part  of  the  procedure  is  moder- 
ately jNiinf  ul.  Many  methods  have  been  suggested  to  overcome  in  the 
removal  the  necessity  of  introducing  the  finger  into  the  vagina.  A 
very  ingenious  one  consists  in  attachmg  the  cotton  to  a  piece  of  twine 
BO  as  to  form  a  kite-tail,  which  can  be  withdrawn  by  simply  making 
tractions  upon  the  extj-emity  of  the  string  left  hanging  outside  trie 
.  Tulva.     Professor  I.  E.  Taylor  uses  a  roller-bandage.     It  is  efficient, 
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and,  like  the  kite-tail  described,  can  be  easily  removed.  Dr.  F.  P. 
Foster*  advises  the  use  of  the  lamp-wicking  as  a  material  for  the 
tam]ion. 

Before  the  introduction  of  the  tampon,  the  vagina  should  be  thor- 
oughly washed  out.  No  tampon  should  be  allowed  to  remain  in  the 
vagina  much  over  twelve  hours.  Immediately  after  withdrawing  the 
tampon,  before  proceeding  to  the  examination  of  the  uterus,  \hv  ragi- 
na  sliould  be  cleansed  by  an  injection  of  tepid  curbolized  water  (  2  j 
ad  Oj).  Often,  after  remo^^ng  the  tampon,  tlio  ovum  is  fonnd  in 
the  upper  portion  of  the  vagina  or  filling  up  the  cervix.  If  this  b 
not  the  cose,  and  the  cervix  is  not  dilated,  so  that  manual  extraction 
may  easily  be  jierformed,  another  tampon  should  be  introduced. 

It  is  customary  from  the  outset  to  sustain  the  action  of  the  tampon 
by  the  administration  of  ergot,  either  in  the  form  of  the  fluid  extract 
(thirty  drops  every  three  to  four  hours),  or  of  a  solution  of  ergotin, 
given  hypodermically  (ergotin,  gr.  xij,  glycerin*,  3  j.  Ton  minims 
twice  in  the  twenty-four  hours.  In  women  with  abundant  adipose 
tissue  the  injection  should  be  made  into  the  subcutaneous  tissues  of 
the  lower  abdomen.  In  others,  the  outer  surface  of  the  thigh  shouiu 
be  selected). 

U  the  patient  is  collapsed  from  loss  of  blood  after  tamponing,  opi- 
ates, tea,  and  alcoholic  stimulants  should  be  administered,  the  latter 
in  small  but  frequently  reiwatcd  quantities,  until  the  cerebral  aaa-mia 
is  relieved  and  the  capillary  circulation  restored. 

If,  after  the  removal,  the  cervix  is  found  not  to  be  dilated,  a  thin! 
tampon  may  be  introduced,  and  left  in  dtu  for  another  period  of 
twelve  hours.  The  employment  of  the  tampon  is  not.  however,  to  lie 
recommended  for  a  period  much  exceeding  twenty-four  hours.  It* 
continued  use  is  apt  to  irritate  the  vagina.  In  s]>ite  of  carbolic  acid, 
it  acquires  an  offensive  odor.  It  generates  septic  mutters,  which,  in  the 
long-run,  creep  upward  through  the  cervix  into  the  uterine  cavity, 
and  produce  decomposition  of  the  ovum.  I  prefer,  therefore,  in  ca 
of  undilated  cervix,  after  twenty-four  hours  of  vaginal  tamponing,  to^ 
resort  to  sponge-tents.  The  sponge-tent  is  most  easily  introduce<l 
when  the  patieut  is  placed  upon  her  leftside,  with  the  perina-nm  drawn 
back  by  Sims's  speculum,  and  the  anterior  lip  of  the  cervix  drawn 
down  and  steadied  by  a  tenaculum  (Sims's  method).  The  tent  may, 
however,  in  the  nbsence  of  an  assistant,  be  introduced,  with  the  patient 
ou  her  back,  by  the  aid  of  u  pair  of  strong  dressing-forceps.  The  tent 
should  be  long  enough  to  pass  well  up  through  the  08  internum. 
Within  six  to  twelve  hours  the  tent  should  be  removed,  and,  after  u 
}ircliniinary  vaginal  douche,  manual  extraction  lie  proeoede<l  with  in 
accordance  with  the  rules  already  given. 
'  In  manual  delivery,  it  is  desirable  to  remove  the  decidua  aa  well  as 

•  FoariR,  "  N.  Y.  M«l.  Jour.,"  Juni-,  1880. 
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the  ovum.  When  tlie  cervix  is  patent,  this  is  easy,  as  the  decidua  Is 
then  detached  from  the  uterine  walls.  When  the  cervix  is  unchanged, 
the  detachment  is  usually  incomplete.  In  such  cases,  it  is  advisa- 
ble, therefore,  to  try  first  the  tampon  before  the  sponge-tent,  as  the 
former  stimulates  the  nterus  to  contract,  and  promotes  the  separa- 
tion of  the  decidua,  pvch  when  it  fails  to  secure  the  discharge  of  the 
ovum. 

Inside  the  uterine  cavity,  ovum-forceps  should  be  used  with  great 
caution.  I  have  discarded  it  altogether.  In  the  first  place,  it  is 
dangerous  ;  in  the  second  place,  it  is  unnecessary.  When,  however, 
the  retained  portions  of  the  ovum  have  left  for  the  most  part  the 
uterine  cavity,  and  occupy  the  ceinical  eunal,  the  delivery  may  at 
times  be  advantageously  nafitened  by  placing  the  patient  upon  her 
side,  and,  with  the  cervix  well  brought  into  view  by  a  Sims's  spec- 
ulnm,  applying  the  ovum-forceps,  under  the  guidance  of  the  eye, 
within  tlie  cervix  tx)  the  sides  of  the  placenta  (Skene).  But  great  care 
requires  to  be  exercised  not  to  break  away  the  fragile  structures  and 
leave  material  portions  behind. 

Under  like  circumstances,  Hoening*  rocommendod  a  modification 
of  Credo's  method  for  expression  of  the  placenta.  With  the  jiaiient 
lying  upon  the  back,  the  operator,  according  to  Iloening,  should  seek 
to  compress  the  body  of  the  nterus  between  the  left  hand,  laid  above 
the  symphysis  pubis,  and  two  fingers  of  the  riglit  hand  introduced  into 
the  vagina.  I?'he  measure  is  only  practicable  when  the  ovum  has,  to  a 
great  extend  passed  from  the  uterine  cavity,  f  As  it  is  somewhat  pain- 
ful, and  requires  for  success  lax  abdominal  parietcs,  it  possesses  a  lim- 
ited range  of  applicability. 

Treatment  of  Neglected  Abortion. — Where,  following  abortion,  the 
uterus  has  once  been  completely  evacuated,  ha-morrhago  ceases.  A 
slight  lochial  discharge  persists  for  a  few  dap  during  the  period  in 
which  the  uterine  portion  of  the  decidua  vera  com))letes  its  period  of 
repair.  If,  therefore,  a  patient  comes  to  us  two  or  three  weeks  after 
the  supiKJsed  conclusion  of  an  abortion,  with  the  story  of  recnrreut 
ha'morrhages  taking  place,  as  a  rule,  whenever  she  leaves  her  bed  and 
assumes  the  ui)right  position,  it  may  be  assumed,  with  an  approach  to 
certainty,  that  jiortions  of  the  ovum  still  remain  within  the  ntcms. 
Oftentimes  a  fetid  discharge  ]x>int8  to  the  fact  that  decomposition  has 
been  set  up.  The  absoq)tion  of  septic  materials  may,  furthermore, 
become  the  source  of  chills,  of  fever,  and  of  great  uterine  tendernoas. 
In  most  cases,  with  rest  in  bed,  the  contents  are  disciiarged  by  sup- 
puration, and  recovery  ultimately  takes  place,  but  only  after  a  slow, 
protracted  convalescence,  during  which  jielvic  cellulitis  and  pelvic 
peritonitis  occur  as  not  nncommon  complirafion5.  Hasmorrhagos, 
l>eritoaiti3,  and  septicsemia  may,  however,  bring  the  case  to  a  fatal 

•  noSMSo,  Scanxoois  "  Beitrigc,"  Bd.  vU,  p.  818. 
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issue.  The  removal  of  the  retained  placenta  and  membranes  is  there- 
fore indicated,  not  only  as  a  measure  calculated  to  promote  recovery, 
but  to  avert  possible  danger  to  life. 

With  regard  to  the  operation  for  removal,  the  rules  alrcadr  given 
are  applicable.  The  following  peculiarities  should,  however,  be  borne 
in  mind.  In  case  the  retained  portions  arc  undecomjxjscd,  the  cervix 
is  usually  found  closed,  and  requires  preliminary  dilatation  with  the 
sponge-tent  When  decomposition  has  once  set  in,  the  os  intemnm 
will,  OS  a  rule,  allow  the  finger  to  pass  into  the  uterus.*  When  a 
decomposed  ovum  is  removed  by  the  finger,  a  chill  and  a  septic  fever, 
which  rapidly  disappear,  however,  are  apt  to  follow  in  the  course  of 
a  few  hours.  This  chill  and  fever  result  from  the  slight  traumatic 
injuries  inflicted  by  the  finger  upon  the  uterine  walls,  whereby  the 
capillaries  and  lymphatics  become  oiiened  up  to  the  action  of  the  soi>- 
tic  poisons.  Tlie  fever  ends  in  a  short  time,  because  the  reservoir  of 
supply  is  removed  with  the  debris  of  the  ovum.  If  the  uterine  cavity, 
after  the  operation,  is  carefully  washed  out  with  carbolized  water, 
the  septic  fever  is  often  averted.  The  beneficial  results  following  the 
complete  emptying  of  the  uterus  in  these  cases  are  so  decided,  that  of 
late  years  I  have  not  allowed  myself  to  be  deterred  from  proceeding 
actively,  even  when  perimetritis  and  parametritis,  in  not  too  acute  a 
form,  already  existed.  In  practice,  multitudes  of  examples  show  that 
the  products  of  inflammations  situated  in  the  pelvis  do  not  become 
absorbed  so  long  as  putrid  materials  are  generated  in  the  utehna 
cavity.  _    dr  > .  "■^-^^-  — --  'wr^'^^ 

The  removal  of  a  fibrinous  polypus,  owing  to  its  smoothness  and 
the  small  size  of  the  pedicle,  is  often  a  Sisyphns's  task.  The  sepivration 
can  only  be  successfully  accomplished  when  the  palmar  surface  of  the 
index-finger  presses  from  above  upon  the  point  of  attachment.  This 
necessitates  a  choice  of  hands.  Thus,  when  the  polypus  is  situated 
to  the  left,  the  right  index-finger  should  be  employed,  and  the  left 
index-finger,  when  the  polypus  is  situated  to  the  right.  After  the 
detachment  is  complete,  it  is  necessary  to  press  the  polyjx)id  body 
firmly  against  the  uterine  walls,  and  proceed  with  its  withdrawal 
slowly.  If,  as  is  sometimes  the  case,  the  polvpus  slips  from  under  the 
finger,  the  latter  should  be  again  passed  to  the  fundus  of  the  uterus, 
and  the  attempt  repeated.  Small  portions,  not  larger  than  a  pea.  can 
be  washed  out  by  the  uterine  douche.  When  the  pol3'pu8  is  situat^-il 
near  the  os  internum,  the  latter  will  bo  found  patulous,  but,  when  it  is 
well  up  within  the  body  of  the  uterus,  dilatation  is  a  frequent  prerequi- 
site to  removal. 

For  the  removal  of  presumably  small  jwrtions  of  retained  ovum, 
especially  in  cases  where,  owing  to  inflammatory  conditions,  I  have 
hesitated  to  make  the  circuit  of  the  uterine  cavity  with  my  finger, 
*  BCteb,  "  CompcndiuDj  der  gebhiilflichoo  Opcrationen,"  LeJpsic,  1874,  p.  38. 
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I  have  succeeded  admirably  by  employing  a  tolerably  firm  Thomas's 
wire  curette.* 

The  Treatment  of  Immature  Deliveries. — Fourth  to  seventh  month. 
— Distinctive  of  immature  deliveries  uro  :  puiniul  periodic  contnic- 
tions,  recognizable  by  the  hand  applied  above  the  symphysis  pubis, 
rupture  of  the  membranes  and  discharge  of  the  ftptus.  the  complete 
formation  of  the  placenta  and  umbilical  cord ;  while  in  abortion  the 
uterine  contractions  are  obscure,  the  placenta  is  rudimentary,  and  the 
ovum  IB  frequently  expelled  entire.  In  the  treatment  of  immature 
delivery,  the  tampon  may  usually  be  discarded.  After  rupture  of  the 
membranes  and  expulsion  of  the  fcetus,  the  htemorrhage  should  be 
controlled  by  grasping  the  fundus  of  the  uterus  in  the  hand  through 
the  abdomen,  and  compressing  the  uterine  walls  firmly  together. 

The  passage  of  the  fcetus  opens  the  uterus  so  as  to  allow,  in  the 
fourth  and  fifth  months,  the  introduction  of  two  fingers  ;  in  the  sixth 
and  seventh  months,  that  of  the  half-hand.  In  case  compression  of 
the  uterus  does  not  arrest  the  haemorrhage  and  expel  the  placenta,  the 
cord  should  be  carefully  followed  to  its  insertion,  to  determine  the 
side  upon  which  the  implantation  exists.  If  the  placenta  is  implanted 
upon  the  right  side,  two  or  four  fingers  of  the  right  hand,  according 
to  the  degree  of  cervical  dilatation,  should  be  passed  up  along  the  left 
side  of  the  uterus,  across  the  fundus  to  the  placental  site.  The  de- 
tachment should  l)e  effected  with  the  ti))S  of  the  fingers,  and  the  pla- 
centa pressed  downward  as  the  fingers  descend  along  the  right  side  of 
the  uterus.  The  left  hand  should  be  employed  in  the  reverse  direc- 
tion, when  the  placenta  is  situated  to  the  right 

[Definition. — Tubal  pregnancy. — Pre;»nancy  in  nidimcntary  comu. — Interstitial  pregnancy. 
— Tubo-abdominal  and  tubo-orarian  pregnancy. — Ovarian  prcgnnncy. — Abdominal 
pregnancy. —  Symptoms. —  Terminations. —  Diagno!>i8. — Treatment,  incases  of  early 
gestation. — Cases  of  adrBnc«d  gestation  ({ntus  living). — Cases  of  gestation  pro- 
longed after  the  death  of  the  foetua. 

After  coitus,  the  spermatozoa  make  their  way  through  the  Fallo- 
pian tubes  to  the  pelvic  cavity.  It  is  possible,  therefore,  for  the  ovum 
to  become  fecundated  in  any  portion  of  the  route  from  the  ovary  to 

•Skkse,  "  Med.  Record,"  187B,  p.  89;  Mciro^  "  Centralbl.  f.  Gynack.,"  1878,  No. 
ri,  p.  1.  The  patient  should  be  placed  in  Sims'e  position,  the  perinirum  should  be  drawn 
back  with  Sims's  speculum,  the  cervix  hooked  down  and  steadied  with  a  tenaculum,  while 
the  curette  is  made  to  pass  over  all  portions  of  the  uterine  surtax.  Attached  bit*  of 
placenta  ore  recognized  by  the  resistance  they  offer. 
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the  uterus.  In  exceptional  cases,  the  ovum  may,  after  fecundation,  be 
arrested  in  its  travels,  and  undergo  development  at  some  point  out8id« 
of  tiie  uterus.  To  these  fortunately  rare  cases  the  term  extra-ulerine 
pregnancy  has  been  applied. 

The  terms  tubal,  ovarian,  and  abdominal  pregnnnry  designate 
different  forms  of  extra-uterine  development,  and  serve  to  exprc« 
the  site  of  the  attachment  from  which  the  growth  of  the  ovum  be- 
gins. 

Tubal  Pregnancy. — Tubal  pregnancy  is  the  most  frequent  of  the 
throe  forms.  The  ovum  may  find  lodgment  in  any  jMirt  of  the  tul)e. 
The  causes  of  this  anomaly  are  to  be  sought  for  in  catarrhal  affectiona 
attended  with  loss  of  the  ciliated  epithelium,  dilatation,  and,  in  some 
cases,  with  the  formation  of  hernial  i)ouches,  produced  by  the  protru- 
sion of  the  mucous  membrane  through  separated  bundles  of  the  mus- 
cular fibers  ;  or  the  ovum  may  be  arrested  by  flexions  and  constrictionit 
of  the  tube  resulting  from  adhesions  and  old  inflammatory  bands. 
In  a  few  instances  a  small  polypus  has  been  found  filling  up  the  caliber 
of  the  tube.  Because  of  its  connection  with  inflammatory  proccsscw, 
the  occurrence  of  tubal  pregnancy  is  often  preceded  by  a  long  period 
of  sterility.  When  the  oblitemtion  is  only  partial,  the  s])erraatuzoa, 
owing  to  their  small  size,  are  not  prevented  from  reaching  the  arrested 
ovum  ;  when  complete,  on  the  contrary,  they  can  only  gain  access  to 
the  ovum  by  first  passing  through  the  patulous  tube,  ftnd  then  migrat- 
ing across  the  rear  of  the  uterus  to  the  ovary  or  the  open  abdominal 
end  of  the  tube  ujwn  the  opposite  side.  In  a  considerable  numln^r 
of  oases,  the  corpus  luteum  has  l)ccn  found  upon  the  side  opposite  to 
the  tube  contjiining  the  fecundated  ovum.  With  the  present  pre- 
vailing views,*  this  phenomenon  is  only  to  be  accounted  for  by 
the  hypothesis  of  the  migration  of  the  ovum  across  the  iieritonenl 
surface  of  the  pelvis  or  through  the  uterus  from  one  tul)e  to  the 
other. 

As  the  ovum  develops,  the  mucous  membrjine  of  the  tube  thickens 
after  the  manner  of  the  decidua,  and  receives  the  club-shaped  extrem- 
ities of  the  villi.  Until  the  formation  of  the  placenta,  the  detachment 
of  the  ovum  is  easy.  Usually  the  two  poles  of  the  decidua-like  cover- 
ing are  closed,  though  sometimes  the  uterine  end  remains  ojien,  and 
in  continuity  with  the  mucous  membrane  of  the  tube  and  the  decidua 
of  the  uterine  cavity,  f     A  decidua  reflcxa  is  in  any  event  extremely 

*  MAvniioricn,  "Ueber  die  gollicn  Korpcr,  und  die  t'obcrwamlerung  dcs  Eies,"  deniM 
the  wlinlc  doctrine  of  a  di!<tin<^  corpus  lutcotn  of  prcgnancv,  and  oiniins  that  corpon  luwa 
arc  found  at  stated  interralH,  perhaim  monthlr,  throughout  the  entire  psriud  of  preg- 
lunry.  Lkopold,  "Die  Uetwnrandcrung  der  Eicr,"  "Arcli.  f.  Gynack.,"  IW.  xri,  p.  il, 
howcTcr,  found  that  after  trin<;  the  right  tube  and  after  removing  the  entire  loft  uTkrj 
in  ■  couple  of  rubbitn  pregniincT  Btill  took  plara. 

\  L.  Uaxul,  Killroth's  "  Ilandbuch  dcr  Fruicnkrankhciten,"  Ste  Abschn.,  art.  "  Extrm 
utcrinschwangi'r*chaf(,"  p.  44. 
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rare*  The  placenta  is  purely  a  feUil  organ.  The  villi  penetrate  to  the 
mnsonlar  strncturoa  of  the  tube,  where  they  are  occasionally  surround- 
e<l  by  large  vessels.  Nowhere,  however,  have  they  been  observed  to 
have  broken  through  the  walls  of  the  maternal  vessels,  nor  is  there 
any  evidence  of  maternal  blood  in  the  intervillous  spaces,  such  as  is 
believed  to  exist  in  cases  of  intra-utcrine  development.! 

With  the  beginning  of  pregnancy  the  muscular  walls  of  the  tube 
hypertropliy,  but  they  subsequently  are  stretched  thin  by  the  growth 


of  the  ovum.  At  an  early  period,  usually  within  the  first  three 
months,  mptnrc  of  the  sac  occurs  at  the  point  of  least  resistance, 
which  corresponds  in  many  cases  to  the  site  of  the  placenta.  With 
rare  exceptions  death  follows  rupture,  either  immediately  from  ucnte 
internal  ha<morrhage.  or  secondarily  from  peritonitis. 

Rupture  of  the  tulie-walls  may  be  associated  with  rupture  of  the 
ovum  and  escape  of  the  fcetus  into  tiie  abdominal  cavity,  or  the  ovum 
may  pu«8  intact  into  the  |)eritonieum  ;  or,  finally  (and  this  is  the  more 
favorable  termination),  the  ovum  may  remain  in  the  tube,  where  it  can 
serve  as  a  tampon  and  diminish  the  extent  of  the  hsemoiThage. 

Recover}'  may  occur  in  case  of  premature  deatli  of  the  embryo 
before  rupture  takes  place  ;  or  subsequent  to  rupture,  by  the  forma- 
tion of  false  membranes  around  the  embryo,  or  the  entire  ovum. 

Exceptionally  tubal  pregnancy  may.  owing  to  an  extraordinary 
thickening  of  the  muscular  walls,  advance  to  full  term.  Spiegcll^erg 
refers  to  three  instances  of  the  kind — one  reiwrted  by  Saxtorph.  one 

*  IIenxxi  found  ill  one  hunilrrd  and  fltly  reported  casvg  a  roflexa  m^ntiontHl  io  bnt 
fl»e("Die  Krankbi-ik'n  ilor  EileitiTn  und  dip  TiilwnKctiwnngorgchart,"  p.  l.ViV 

f  I'lVfr  C'ojfRAD  und  Lakoh.vcs,  "TutjeoschwanLTrschaft,"  "Arvli.  f.  Gynnck  ,"  Bd. 
U,  p,  858  ;  also  LiorOLD,  "  Tutionschwan^racliaft,"  etc.,  i(i(/.,  Bd.  x,  p.  282. 
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by  himself,  and  one  by  Fabbri.*  To  this  list  Litzraannf  has  added 
a  new  case,  and  Uofmeier  I  reports  one  of  probably  the  same  charac- 
ter.* 

Rupture  of  the  tube  may  occar  in  the  portion  not  covered  by  tlie 
peritonseum.     Blood  is  then  effused  between  the  folds  of  the  broad 


® 


Flo.  191.— Prognonoy  in  rudimoatury  oomu.    (KQaemiiul,  obeerrcd  hy  Uejtelder.) 


ligament,  and  into  the  cavity  thus  formed  the  ovum  may  escape.    This 
form  is  known  aa  extra-poritoncal  preprnuncy. 

Pregnancy  in  the  Rudimentary  Cornu  of  a  One-horned  Uterus. — 
This  anomaly  so  closely  resembles  the  tubal  form  of  pregnancy  that 
the  diagnostic  distinction  can  rarely  be  estjiblished  during  life.  Even 
after  death  the  only  certain  guide  is  furnished  by  the  situation  of  the 

♦  SricoKLDEBO,  "  Lchrbnch  der  Goburtahfllfe,"  p.  812. 
I  LiTZMANN  ("  Qastrotomie  bei  TubeiisrliwaugiTSclmft,  neiin  MonnU' nneli  dem ' 

dcr  aiingotragoDca  Krucht,"  "Arch.  f.  (Jyimek,"  vol.  iviii,  p.  1)  eiprtssvs  Ibo  opfatloal 
that  the  development  of  the  ovum  in  the  tube  to  maturity  U  by  no  mesiu  uncommon. 
t  HonnaER,  "  Ztsehr.  f.  Gcburtsh.  und  Gynnck.,"  Bd.  v,  p.  115. 

•  Ersst  FraskklC  Arch.  f.  Oynaek.,"  Bd.  xiv,  p.  205) collected  tvcnly-sU cases,  occur- 
ring between  1875  and  1879,  of  pure  tubal  pregnancy,  in  which  the  cUngiiooiii  »u  con* 
firmed  by  subsequent  poft-morUm  examination.  Of  these  but  geventcen  terminated  in 
rupture  during  the  first  three  months.  Of  the  reniaiiiiiig  nine,  two  reached  full  term 
(Simpson's  and  Tinker's),  one  completed  eight  months  of  pestaticm  iCnllinjiworih's),  one 
sit  months  (Dollingcr's),  one  five  monCh&  (Nelxel's  and  BUck's),  and  two  four  uuutfatj 
(Frttukel's  and  Nctzel's). 
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ruand  ligament,  which  in  the  rudimentary  horn  is  found  external  to 
the  sac,  while  in  tubal  pregnancy  it  lies  between  the  sac  and  the 
uterus.  In  tubal  pregnancy,  however,  rupture  takes  place,  as  a  rule, 
during  the  first  three  months,  while  the  rupture  of  the  cornu  occurs 
somewhat  later,  usually  between  the  third  and  sixth  month.  In  one 
case,  related  by  Turner,*  pregnancy  went  on  to  full  term  ;  the  patient 
dying  of  phthisis  six  months  after  labor,  the  dead  child  was  found  in 
the  left  cornu.  Rupture  takes  place  at  the  aiJex  of  the  cornu,  where 
the  tenuity  of  the  walls  is  most  pronounced.  Ka-berlo  f  mentions  a 
case  where  the  child  died  in  the  fifth  month,  and  was  converted  into 
a  Uthoi)£edion. 

Interstitial  Pregiiancy. — The  term  interstitial  pregnancy  is  applied 
to  cases  in  which  the  ovum  is  developed  in  the  uterine  portion  of  the 
tube.  The  latter  measures  about  seven  lines  in  length  by  one  line  in 
diameter.     At  first  the  muscular  walls  hypertrophy  and  form  ai'ouud 


Flo.  168. — IntentitUI  preftnoncy.    (Hennig.) 

the  ovnm  a  sac  which  projects  from  the  upper  angle  of  the  uterus. 
As,  ordinarily,  the  growth  of  the  muscular  tissue  does  not  keep  pace 
with  that  of  the  ovum,  rupture  occurs  at  an  early  period,  usually  be- 
fore the  fourth  month.     Rokitansky,J  however,  cites  a  case  in  which 

•  TniKEtt,  "  Edinburgh  Meii.  Jour.,"  May,  1866,  p.  974. 

f  KotBEuti,  "  (jU.  Hcbd.,"  180(1,  N'o.  34. 

}  VuU  SFuaKi.BUS,  "  Lehrbuch  dor  Qeburtshiille,"  p.  SIS. 
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the  thickened  mascular  walls  resisted  the  pressure  of  the  oram  to  the 
end  of  gestation,  the  child  having  been  removed  by  laparotomy  in  the 
tenth  month. 

When  the  ovum  develops  in  the  outer  end  of  the  uterine  portion,  it 
may  grow  partly  outward  into  the  tube.  This  form  is  termed  tubo- 
interstitial  pregnancy.  On  the  other  hand,  when  near  the  inner  ex- 
tremity, the  ovum  may  dilate  the  ostium  and  pass  into  the  uterine 
cavity,  and  be  expelled  after  the  manner  of  an  ordinary  abortion.* 
Another  possible  form  of  interstitial  pregnancy  is  furnished  by  the 
occafiional  existence  of  a  canal,  open  at  its  two  extremities,  and  appar- 


Fio.  168.— BifVircation  of  tubal  canal. 

ently  a  continuation  or  a  bifurcation  of  the  Fallopian  tube.  A 
reported  by  Dr.  (Jilbert,  in  the  "  Boston  Medical  and  Snrgieal  Jonr3 
nal "  (March  3,  1877),  where  the  head  of  the  child  could  be  felt  just 
above  the  os  internum,  covered  by  a  thin  mucous  membrane,  and  in 
which  delivery  was  successfully  accomplished  by  an  incision  through 
the  partition,  probably  belonged  to  this  variety.  A  similar  case,  in 
the  practice  of  Dr.  H.  Lenox  Uodge,  is  reported  by  Parry  {op.  ciL,  p. 
266). 

In  ihe post-mortem  examinations  the  distinction  between  an  inter- 
stitial pregnancy  and  one  in  a  rudimentary  cornu  is  not  easy  to  make 
out,  aa  in  both  the  round  ligament  lies  to  the  outer  side  of  the  tumor. 
The  chief  points  of  diifercucc  consist  in  the  fact  that  in  interstitial 
pregnancy  the  sac  is  separafed  from  the  uterus  by  a  partition,  while 
in  pregnancy  in  a  rndimentary  cornu  the  two  halves  of  the  uterus 
are  united  by  a  mnscular  band,  which  is  situated,  not  at  the  upper 
angle,  but  near  the  os  internum.^ 

*  In  this  wlegory  we  should  certainly  place  the  case  of  Dr.  Charles  McBiimey  ("  New 
York  Mi-d.  Jour.,"  March,  ISVS,  p.  il'A)  and  that  of  Dr.  Comclinn  Williams,  in  the 
December  Diimlter  of  the  same  journal  (p.  696),  both  nf  which  were  followed  by  the  recov- 
ery of  tlio  mother. 

f  SriEGELBERO,  "  Lchrbuch  der  Gcburtsbiilfe,"  p.  815, 
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Tubo- Abdominal  and  Tubo-Ovarian  Pregnancy. — When  the  ovum 
becomes  lodged  uear  the  trumpet-shaped  extremity  of  the  Fallojiian 
tube  it  grows  outward  into  the  abdominal  cavity.  Local  f)eritonitis  is 
tlien  set  up,  and  plastic  exudation  is  thrown  out,  forming  an  envelope 
around  the  ovum,  which  is  likewise  bounded  by  the  contiguous  or- 
gans. In  tliis  way  the  ligamenta  lata,  the  ovaries,  the  mesentery,  the 
intestines,  the  bladder,  and  the  uterus,  may  all  contribnt«  to  the 
investment  of  the  fetal  mcmbnines.  In  case  of  rupture  in  the  tubal 
portion,  inflammatory  products  may  furm,  and  limit  the  extent  of 
the  injury.  At  first,  owing  to  its  weight,  the  distended  tube  drops 
into  the  cul-de-sac  of  Douglas.  In  advanced  pregnancy,  the  spleen, 
kidneys,  and  liver  may  become  involved,  and  form  part  of  the  sac- 
walls  around  the  ovum.  Usually  the  placenta  is  developed  in  the 
pelvic  cavity.* 

When  the  investment  of  the  ovam  is  furnished  by  the  tube  and 
the  ovary,  the  term  tubo-ovarian  pregnancy  is  employed.  The  course 
in  either  ctise  does  not  materially  differ  from  that  of  an  abdominal 
pregnancy. 

Ovarian  Pregnancy- — A  number  of  well-observed  cases  are  now  on 
record  f  where  the  fecundation  and  development  of  the  ovnim  have 
taken  place  within  the  Graafian  follicle,  the  walls  of  the  latter  and 
the  ovarian  stroma  furnishing  to  the  growing  o^^1m,  in  whole  or  in 
part,  a  membranous  envelope,  like  tlie  Wall  of  an  ovarian  cyst. 
Subsequent  to  fecundation  the  Graafian  follicle  may  close,  and  tlie 
ovum  continue  extra-peritoneal,  or  the  ovum  may  gradually  make  its 
way  through  the  opening  occasioned  by  the  escaiw  of  the  Graafian 
fluid,  and  thus  come  to  lie  eventually  for  the  most  part  witliin  the 
peritoneal  cavity.  In  either  case,  rupture  of  the  sac  takes  place 
u.sually  within  three  to  four  mouths,  though,  when  the  sac-walls  are 
reenforced  by  adhesions  to  the  peritoneal  coverings  of  udjacout  viscera, 
the  full  term  of  gestation  may  be  reached. 

Abdominal  Pregnancy. — The  origin  of  abdominal  pregnancies  is 
unsettled.  As  no  instances  have  been  observed  at  an  early  fieriod 
of  development,  it  is  not  possible  to  say  whether  the  fertilized  ovum 
drops  into  the  ]K'rit"neiil  cavity  on  escaping  from  the  ovary  or  during 
its  migration  through  the  groove  of  the  long  ovarian  fimbria,  or  whether 
nearly  all  cases  of  abdominal  pregnancy  are  not  really  secondary  out- 
gi"owth8  from  the  tubal  and  ovarian  forms. 

Wherever  the  ovum  comes  in  contact  with  the  peritonoeum,  a  con- 
nective-tissue proliferation  is  set  up,  which  surrounds  it  with  a  vas- 
cular sac.    The  latter  often  attains  a  degree  of  thickness  which  renders 

•  Vide  Bakdl,  Billroth'9  "  Handhnch  dcr  FraiicnlirankhcitoD,"  Btpr  AlMchn.,  p.  47. 

f  Vide  Spikoelbe^o,  "  Zur  C«»uistil(  dcr  OTBriiil»cli*»Dgorscha(t,"  "  .Irch.  f.  (}_vn«ck.," 
Bd,  xUi,  p.  7S;  Landat,  "Zur  Lchre  too  dcr  Eicrstockascliwangcrscbaft,"  ibid,  Bd. 
XTii,  p.  486 ;  ScaaoEOER,  "  LehrbucU,"  4te  Aufl  ,  p,  885. 
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it  comparable  to  the  gravid  nteras  (Klob).  The  walla  keep  pace,  as 
a  rule,  with  the  growth  of  the  ovam,  and,  as  they  extend  into  tbo 
abdominal  cavity,  form  adhesions  to  the  intestines,  the  mesentery,  and 
omentnm.  It  is  claimed  that  organic  muscular  fibers  have  been  found 
in  the  sac,  especially  near  the  uterine  attachment.  In  this  form  the 
foetus  most  frequently  reaches  maturity. 

In  rare  cases  tlie  ovum  develops  free  in  the  abdominal  cavity,  with- 
out the  formation  of  pseudo-membranes,  the  foetua  being  sorrounded 
solely  by  the  amnion  and  chorion. 

Still  more  remarkable  are  the  so-called  secondary  abdominal  preg- 1 
nancies,  where  ru])ture  of  the  sac  and  the  fetal  membranes,  whether 
l^rimarily  situated  in  the  tubes,  the  ovary,  or  the  abdominal  cavity, 
takes  place,  and  the  fuetus  passes  into  the  abdominal  cavity.  Usually 
the  child  dies  at  or  soon  after  the  time  of  rupture,  but  cases  are  rv- 
ported  by  Walter,  Patuna,  and  Band!,*  where  it  continued  to  develop 
within  the  abdomen.  The  presence  of  the  ciiild  excites  an  active  pro- 
liferation of  connective  tissue,  by  means  of  which  i  secondary  sac  is 
formed.  If  the  child  dies,  it  may  either  become  converted  int<»  a 
lithopsedion,  or,  through  tlie  vascular  connective  tissue  by  which  it  is 
surrounded,  the  soft  structures  of  the  body  may  preserve  their  integ- 
rity for  years  succeeding  the  fatal  ending. 

There  are,  in  addition  to  the  varieties  already  mentioned,  histories 
on  record  of  the  coexistence  of  oxtra-uterine  and  intra-uterine  preg- 
nancies, the  latter  occurring  at  the  same  menstrual  period  as  the  for- 
mer, or  subsequent  to  the  death  of  the  extra-uterine  foetus.f 

The  Symitoms  of  Extha-iterine  Phegnancy. 

The  earlier  symjitoms  of  extra-uterine  pregnancy  do  not  materially 
differ  from  those  of  the  intra-uterine  form.  Menstruation  usually 
ceases,  though  not  with  the  same  i-egularity  as  in  normal  pregnancy. 
The  recurrence  of  the  monthly  flow  for  one  or  two  jieriods  is  not  an 
uncommon  incident.  In  some  cases,  too,  a  nearly  continuous  sero- 
sangninolcnt  discharge  of  moderate  extent  has  been  obsei-vcfl.  Up  to 
a  certain  point  tiie  hypertrophic  changes  of  the  uterus  t^iko  place  in 
the  usual  manner.  The  mucous  membrane  is  converted  into  a  de- 
cidua,  and  a  mucous  plug  fills  the  cervix.  In  general  terms,  the  length 
of  the  uterus  is  greater,  the  closer  the  contiguity  of  the  ovum  to  the 
uterus.  Thus,  in  interstitial  pregTiancies  the  length  has  been  found 
to  varj'  between  four  and  seven  inches,  in  tubal  pregnancies  the  aver- 
age enlargement  is  less  than  in  the  interstitial,  and  in  the  abdominal 
less  than  in  the  tubal  form.     In  a  few  cases  of  tul)al  pregnancy  there 

•  B«!*m.,  Iru:  cit ,  p.  fl3. 

f  I'idt  Riton-Nic,  "  Contribution  to  the  History  of  Combined  Intnt-ut«rine  and  Extra. 
uterine  Twin  Precnnncr,  with  nn  Analjiis  of  Twcntjr-four  Cmaua,"  "  Truis.  Am.  Gjmaa 
Sot,"  Tol.  vi,  p.  444. 
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bos  been  no  increase  in  the  size  of  the  ntems.  The  extra-uterine 
ovum  may,  in  the  course  of  its  growth,  drag  the  ntems  upward,  or 
push  it  downward,  forward,  or  sideways,  according  to  the  site  of  its 
development. 

Characteristic  symptoms  of  extra-uterine  pregnancy  do  not  occur 
until  the  ovum  has  reached  a  certain  degree  of  growth,  and  in  some 
cases  not  until  inipture  has  taken  place.  Often  preceding  rupture,  or, 
in  abdominal  pregnaucies,  the  death  of  the  foetus,  the  patient  suffers 
from  paioxysmal  pains  in  the  sac,  and  uterine  pains  of  a  labor-like 
character.  The  latter  are  associated  with  a  sero-sangninolent  dis- 
charge, and  are  followed  by  the  expulsion  of  portions  of  the  dccidua. 

The  symptoms  of  rupture  are  the  usual  ones  of  internal  hsemor- 
rhage,  viz.,  yawning,  hinguor,  fainting,  clammy  perspiration,  rapid 
pulse,  intermittent  vomiting,  collapse,  and  acute  ansemia.  After  the 
death  of  the  ovum  these  symptoms  may  cease  and  not  return  again  ; 
whereas,  if  the  ovum  continues  to  grow,  there  may  be  repeated  attacks 
of  haemorrhage  and  local  jieritonitis,  terminating  finally  in  death  or 
recovery. 

When  the  death  of  the  ovum  does  not  occur  within  the  first  three 
to  four  months,  the  pressure  of  the  tumor  usually  gives  rise  to  dysuria 
and  constipation. 

Terminations. — In  tubal  and  interstitial  pregnancies  the  usual 
terminations  are,  as  we  have  seen,  rupture  of  the  sac,  hsemorrhage, 
peritonitis,  and  death.  It  is  well  to  boar  in  mind,  however,  that  this 
is  not  the  history  of  all,  a  pretty  large  jiercentage  ending  in  recovery. 
Thus,  a  dead  foetus  may  be  retained  for  years  without  furnishing  the 
impulse  to  a  fatal  issue.  When  the  foDtus  dies  previous  to  rupture, 
the  ovum  may  degeiu^rate  into  a  mole,  or  the  fcetus  may  either  undergo 
mummification,  or  be  converted  into  a  lithopsedion. 

In  abdominal  pregnancies,  whether  primary  or  secondary,  the  ovum 
or  foetus  usually  excites  a  local  peritonitis,  attended  with  ]mn  and 
fever,  and  followed  by  the  production  of  pseudo-mombnines,  which 
exercise  a  conservative  influence  by  shutting  off  the  ovum  from  the 
peritoneal  cavity.  Indeed,  in  the  exceptional  instances  where  these 
inflammatory  conditions  do  not  develop,  the  movements  of  the  fcetus 
within  itji  own  membraties  may  give  rise  to  such  intense  suffering  as 
to  cause  the  woman  to  die  from  exhaustion  (Schroeder). 

In  ovarian  and  abdominal  pregnancies  the  child  may  die  prema- 
turely, or  gestation  may  advance  to  full  term.  In  the  latter  instances 
labor-pains  set  in,  the  dccidua  is  expelled,  and  the  child  dies  during 
the  expulsive  efforts.  In  the  majority  of  cases  the  dead  foetns  excites 
a  suppurative  inflammation  in  the  sac  by  which  it  is  inclosed,  and  the 
patient  dies  either  from  general  peritonitis  or  from  profuse  suppura- 
tion. In  favorable  eases,  where  the  peritonitis  remains  local  and  the 
suppuration  is  tolerated,  fistulous  communications  may  form  with  one 
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of  the  hollow  viscera  of  the  abdominal  walls,  through  which  the  con- 
tents of  the  eac  may  be  eliminated.  Most  frequently  the  opening 
takes  place  into  the  largo  intestine  ;  quite  often  through  the  abdom- 
inal walls ;  more  rarely  into  the  vagina  and  bladder.  In  any  cas<>. 
tlie  process  of  elimination  is  slow,  often  lasting  months  and  even  years. 
When  the  bones  and  soft  tissues  have  all  been  dischiirged,  complete 
recovery  may  take  place.  In  the  larger  proportion  of  cases,  howeyer, 
if  Nature  is  not  assisted,  the  patient  perishes  from  exhaustion  andj 
blood-poisoning  before  the  elimination  is  ended  (Schroeder). 

Sometimes  the  foregoing  inflammatory  changes  do  not  occur  a^  the 
result  of  the  death  of  the  foetus,  in  which  case  the  fluid  contents  of 
the  sac  are  reabsorbed,  and  the  walls  collapse  and  come  in  contact  with 
the  fetal  cadaver.  The  skin  of  the  latter,  and  at  a  later  period  the 
deep-seated  soft  tissues,  undergo  fatty  degeneration,  and  form  a  greasy 
substance,  consisting  of  fat,  lime-salts,  cholesterin -crystals,  and  blood- 
pigment.  Afterward  the  fluid  portions  are  absorbed,  so  that  nothing] 
remains  but  the  bones,  lime  lamellae,  and  incrustations  upon  the  walls 
of  the  sac,  or  the  foetus  may  shrink  up  like  a  mummy,  preserving  its 
shape  and  organs  to  tlie  minutest  detail  (Spiegelberg).  A  foetus  thus 
altered  is  termed  a  lithopaedion.  It  may  remain  imbedded  in  connec- 
tive tissue  for  years  without  injury  to  the  mother.  The  lithopsedion 
of  Leinzell  was  removed  in  1720  from  a  woman  ninety-four  years  of 
ago,  who  had  carried  it  for  forty-six  years.  The  presence  of  the  litho- 
paedion  does  not  prevent  pregnancy  from  taking  place.*  In  some  cases 
it  may  after  years  excite  suppuration,  a  result  which  is  fostered,  ac- 
cording to  Sjjiegelberg,  by  pregnancy  and  labor.  Recovery  may  foHovr 
tlie  artificial  extraction  of  the  foreign  body,  or  death  may  result  from 
inflammation  and  the  discharge  of  pus. 

Note. — Kflchcnmcistcr  ("Ucber  Lithopidien,"  "Archc  f.  Gyntek.,"  vol.  xni,  p.  183) 
(IbtinguUhes  throe  conditions  to  wlilcli  Ihc  tci°m  lithope»lion  i-i  npplicd : 

1.  Where,  after  absorption  of  the  fluid,  the  membranes  alone  calcify,  and  the  talxm 
undergoes  mummification. 

8.  Where,  after  attsorption  or  c»cnpc  of  the  fluid,  the  membranes  calcify,  and  calci6c»- 
tion  of  the  f<ctus  occurs  at  poiut«  where  the  mcml)ranc«  adhere  lo  the  fetal  surfaco. 

M.  Where  the  fuitus  escapes  into  the  abdominal  cavity,  and  cretaceous  matter  is  de- 
posited in  the  smegma  covering  the  felnl  surface.  In  this  way  cnlcified  strata  form 
Around  the  fiptus,  and  exert  compression  upon  the  contained  tissues.  Beneath  Ihc  chalky 
layers  the  tissues  are  muminiflcd.  A  lithopxdion  in  the  sense  of  a  complete  petrifaction 
(loe<  QOt  exist. 


Diagnosis. — The  diagnosis  of  extra-uterine  fetation  is  based  upon 
the  existence  of  the  signs  of  pregnancy,  the  exclusion  of  an  ovum 
within  the  uterine  cavity,  and  the  presence  of  a  tumor  external  to  the 
uterus. 

In  tubal  pregnancy,  the  symptoms  up  to  the  time  of  rupture  are 
*  ScaxoEont,  op.  eit.,  etc  Aufl ,  p.  481. 
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often  those  of  ordinary  pregnancy.  The  existence  o^  paroxysmal  pains, 
radiating  from  one  iliac  fossa,  should  excite  the  suspicions  of  the  phy- 
sician and  lead  to  a  careful  investigation.  As  these  pains  are  ordinarily 
associated  with  flatulent  distention  of  the  colon,  they  arc  apt  to  be  re- 
garded as  due  to  intestinal  colic.  Sero-sanguinolent  discharges  from 
tlie  uterus,  and  afterward  the  expulsion  of  portions  of  the  decidua, 
would,  however,  limit  the  diagnosis  to  a  choice  between  membranous 
dysmenorrhoea  and  the  condition  in  question,  the  decision  depending 
uiK)n  the  presence  or  absence  of  the  menstrual,  mammary,  and  uterine 
signs  of  pregnancy.  An  examination  per  vaginam,  after  the  first  live 
or  six  weeks,  reveals  the  presence  of  a  tumor  to  the  side  of  the  uteriu. 
When  situated  low  down,  whether  in  the  cul-de-sac  of  Douglas,  or  to 
the  sides  of  tiie  vagina,  by  conjoined  palpation  its  ovoid  shape,  fluctua- 
tion in  tlic  sac,  and,  in  tiie  absence  of  peritoneal  adhesions,  a  ballotto- 
ment  of  the  entire  tumor,  can  be  made  out.  Ballottement  of  the 
fastus  may  be  detected  by  the  end  of  the  fourth  month.  Arterial 
pulajitions  in  the  vaginal  walls  beneath  the  tumor  are  of  sus])icio»s 
imjwrt. 

Owing  to  the  desirability  of  early  recognizing  an  i'xtr.i-ufcrino 
pregnancy,  when  the  evidence  in  favor  of  its  existence  is  very  strong 
it  is  allowable  to  demonstrate  the  empty  state  of  the  uterus  by  a  care- 
ful introduction  of  the  sound,  or,  still  more  clearly,  by  introducing 
the  finger  after  jirelimiuary  dilatation  of  tlie  cervix. 

When  the  sac  ruptures  in  the  early  weeks  of  pregnancy,  the  escape 
of  blood  into  the  jxjritoncal  cavity  may  be  moderate  and  run  the  course 
of  ordinary  haematooele.  From  the  third  to  the  fourth  month,  rupt- 
ure gives  rise  to  symjitoms  of  extensive  internal  hajmorrhage,  and  usu- 
ally proves  speedily  fatal. 

With  rare  exceptions,  when  extra-uterine  pregnancy  exceeds  the 
fourth  month  without  the  occurrence  of  rupture,  either  an  ovarian  or 
abdominal  pregnancy  may  be  predicated.  After  the  fourth  month  the 
ovum  becomes  of  the  size  of  the  two  fists,  and  it  is  sometimes  possible 
to  make  out  the  presence  of  fetal  parts  through  the  abdominal  walls, 
provided  the  latter  are  not  too  thick.  Of  course,  as  pregnancy  ad- 
vances, the  henrt-sonnds  and  the  contour  of  the  fietns  become  more 
distinct.  The  difference  between  intra-  and  extra-uterine  pregnancy 
may  sometimes  Iw  established  by  frictions  of  the  abdomen  over  the 
tumor  with  the  hand,  as  the  uterus  alone  contracts  in  response  to  the 
stininlus. 

If  by  the  foregoing  means  the  requisite  certainty  is  not  reached, 

bimanual  examination  should  be  made  under  anesthesia.     Sometimes 

the  diagnosis  e^n  only  be  decided  by  the  introduction  of  the  sound  or 

a  finger  into  the  nterus,  the  physician  assuming  the  risk  of  premature 

»bor,  should  be  find  his  supposition  of  extra-uterine  pregnancy  an 

Dr. 
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Treatment. — The  treatment  of  extra-uterine  fetation  varies  in  ac- 
cordance with  the  stage  of  pregnancy  and  the  condition  of  the  fcetns. 
For  the  sake  of  convenience,  we  distinguish — 1.  Cases  of  early  gesta-j 
tion  ;  2.  Cases  of  advanced  gestation  (foetus  living) ;  3.  Cases  of  gest 
tion  prolonged  after  the  death  of  the  foetus. 

1.  Caseg  of  Early  Gestation. — The  indication  for  treatment  in  the 
early  months  is  plainly  the  adoption  of  measures  to  destroy  the  life  of 
the  foetus,  and  thus,  by  arresting  the  growth  of  the  ovum,  avert  the 
danger  of  rupture  and  hasniorrhage.  Indeed,  in  this  way  we  simply 
follow  the  plan  marked  out  for  us  by  Nature,  spontaneous  recovery 
commonly  following  the  accidental  death  of  the  embryo. 

The  methods  wiiich  have  heretofore  been  employed  to  destroy  the 
ovum  are  puncture  of  the  sac,  injections  of  morphia  solutions,  elytrot- 
omy,  and  the  faradaic  current 

Puncture  of  the  Sew. — Puncture  of  the  sac  is  usually  easily  effected 
by  the  introduction  of  an  exploring  trocar,  through  either  the  vaginal 
or  rectal  wall.  The  operation  is  to  be  recommended  on  the  score  of 
simplicity,  but  has  not  been  attended  with  very  brilliant  results.  Re- 
coveries after  puncture  have  been  recorded  by  Greenhalgli,  Tanner, 
Stoltz,  Jaeobi,  Koeberle,  and  E.  Martin  (two  cases).  Fatal  issues 
from  septicemia  and  peritonitis  followed  puncture  in  the  hands  of  J 
Routh,  J.  Y.  Simpson,  A.  Simpson,  Martin,  Braxton  Hicks,  Thomas' 
(two  cases),  Conrad,  Netzel,  llntchinson,  John  Scott,  Oallard,  and 
Depanl.  Frankcl  *  withdrew  nearly  three  fifths  of  an  ounce  of  amni- 
otic fluid  from  the  sac  without  interrupting  the  course  of  pregnancy. 

Injections  of  Solutions  into  the  Sac,  designed  to  destroy  the  Fcetua. 
— This  method  was  first  suggested  by  .loulin.f  He  proposed  injections 
of  sulphate  of  atropia  (one  fifth  of  a  grain,  dissolved  in  a  few  drops  of 
water)  into  the  sac  by  means  of  a  long  hypodermic  syringe.  His  sug- 
gestion subsequently  was  successfully  carried  into  effect  in  two  cases  i 
by  FriedreichjJ  of  Heidelberg.  The  needle  of  the  syringe,  he  advised, I 
should  be  introduced  into  the  sac  through  the  abdominal  or  vaginal 
walls,  a  few  drops  of  fluid  should  then  be  withdrawn,  and  its  ]ilace 
supplied  by  the  solution  containing  the  poison  selected.  Friedreich 
employed  by  preference  a  fifth  of  a  grain  of  morphia.  The  operation 
was  rci)eated  every  second  day,  until  the  diminished  size  of  the  ovum 
afforded  evidence  that  the  result  sought  for  had  been  accomplished. 
The  ojieration  seemed  to  produce  but  slight  inflammatory  disturbance, 
and  the  maternal  system  did  not  feel  the  influence  of  the  narcotic. 
*  Franrel,  "  Zur  Diagnostik  nnd  operative  BehiuidluDg  dor  TubCDSchwangerachaTt," 
"Arch.  f.  Gynaek.,"  Bd.  lir,  p.  197. 

f  JocLiN,  "  Traite  oomplet  des  accouchements,"  p.  968. 

X  CoHSSTEiii,  "  Beitrag  rur  Schvangcrachaft  auaaerhalb  der  Gcbarmiitter,"  "  Arch,  t 
Oynaek.,"  Bd.  xiv,  p.  865.  Bcnnig  reports  likewise  a  case  operated  on  bv  Kicbcrl^,  where 
profuse  htemorrhnirc  occurred.  It  is  not  stated  whether  the  patient  recovered.  ("  Di« 
Erankheitcn  dcr  Eileiter  unJ  die  Tabeascbwaogcrachaft,"  p.  138.) 
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Hcunert*  has  since  succeeded  in  destroying  the  life  of  the  foetns  in 
the  fifth  month  of  extra-uterine  gestation  by  means  of  a  single  injec- 
tion containing  about  half  a  grain  of  moqihia.  The  patient  recov- 
ered after  a  protracted  illness.  Ko8berl6  reported  to  the  Gynaecologi- 
cal Section  of  the  Eighth  Int«niational  Medical  Congress  at  Copenhagen 
a  case  of  advanced  abdominal  pregnancy  where  the  childwas  destroyed 
by  morphia  injections.  The  foetus  and  placenta  were  absorbed.  Tiic 
recovery  was  complete, 

Elytrotomy. — Professor  Gaillard  Thomas  reports  a  case  where  he 
cut  into  the  sac  through  the  vagina  by  means  of  the  incandescent 
knife  attached  to  the  electric-cautery  apparatus.  The  patient  narrowly 
escaped  with  her  life,  but  finally  recovered.  In  the  latest  edition  of 
his  work  on  diseases  of  women,  Dr.  Thomas  recommends  Paf|uelin'8 
cautery  brought  to  a  red  heat.  After  cutting  slowly  through  the  sac, 
he  advises  removing  the  fostus,  bat  not  the  placenta,  and  then  filling 
the  sac  with  antiseptic  cotton,  which  should  be  removed  once  in  thirty- 
six  hours.  He  offers  the  operation  only,  however,  in  cases  where  the 
severity  of  the  symptoms  demands  immediate  action. 

The  Faradaic  and  Galvunic  Oitrrpnln. — The  transmission  of  the 
faradaic  current  tlirough  tlie  ovum  has  proved  a  safe  and  efficient 
method  for  destroying  the  life  of  the  foetus  during  the  first  three 
months  of  its  existence.  The  application  consists  in  passing  one  pole 
into  tho  rectum  to  the  site  of  the  ovnm,  and  pressing  the  other  npon 
a  jwint  in  tho  abdominal  wall  situated  two  to  three  inches  above  Pou- 
part's  ligament.  Tiie  full  force  of  the  current  of  an  ordinary  one-cell 
battery  should  bo  employed  for  a  period  varying  from  five  to  ten  min- 
utes. The  treatment  should  be  continued  daily  for  one  or  two  weeks, 
until  the  shrinkage  of  the  tumor  leaves  no  doubt  as  to  the  death  of  the 
foetus. 

The  successful  employment  of  the  faradaic  current  in  extra-uterine 
pregnancy  we  owe  to  Dr.  J.  G.  Allen,  who  reported  two  cases  of 
recovery  through  its  instrumentality  in  1872.  His  first  case  occurred 
in  1869,  the  second  in  1871.  Previously,  in  1859,  Burci  had  succeeded 
in  shriveling  up  the  ovum,  in  a  case  of  tubal  pregnancy,  with  the 
galvanic  current  transmitted  through  the  tumor  by  means  of  two 
acupuncture-needles.  In  1866  Dr.  Braxton  Hicks  tried  the  faradaic 
current,  hut  .abandoned  it  after  the  second  application.  Dr.  Allen  was 
apparently  in  no  haste  to  report  his  triumphs,  but  appears  to  have 
mentioned  them  incidontfilly  in  the  course  of  a  discussion  before  the 
Obstetrical  Society  of  Philadelphia.  So  little  pains  did  he  take  re- 
garding his  discovery,  that  the  subject  was  nearly  forgotten,  until  a 
new  success  was  reported  by  Drs.  Lovering  and  Landis,  of  the  Starling 
Medical  College,  in  1877.     Since  then,  Landis  has  reported  a  second 

*  RcxMERT,  "  Eitrautcria^Schwaogerschatt  im  fiiDften  Moaate,"  "Arcb.  f.  Gynsek.," 
voL  xxir,  p.  266. 
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case  of  recovery,  and  one  each  has  occurred  in  the  practice  of  J.  C. 
Eeeve,*  H.  P.  C.  Wilson, f  Harrison,  Dr.  Herrick,  Dr.  Cuahier,  Dr. 
Cocks,  Dr.  Lambert,  Dr.  P.  F.  Munde,  Dr.  Garrigucs,  and  two  in  that 
of  the  writer.  In  six  coses,  treated,  one  by  Dr.  McBurney,t  one  by 
Dr.  C.  E.  Billington,  two  by  Dr.  Rocicwell,  one  by  Dr.  Muui6,  and 
one  by  Dr.  Herrick,  the  galvanic  current,  with  interruptions,  was 
employed  with  equally  favorable  results.'  The  credit  of  popularizing 
the  electrical  treatment  in  the  first  four  months  of  extra-uterine  ge*- 
tatiou  in  this  city  is  certainly  due  to  Dr.  T.  G.  Thomivs.  Most  of  the 
cases  referred  to  were  seen  by  him  in  consultation,  and  the  treatment 
adopted  wiis  the  consequence  of  his  confidence  in  its  efficacy.  In  prac- 
tice, 1  agree  with  both  Drs.  Thomas  and  Garrigues,  that  the  faradaic 
current  is  to  be  preferred.  It  is,  as  compared  with  the  galvanic  current, 
equally  efficacious,  and  gives  rise  to  a  much  less  degree  of  disturbance. 

For  the  histories  of  many  of  the  foregoing  oases  the  reader  is  in- 
ferred to  Dr.  Thomas's  two  papers  in  the  "  Transactions  of  the 
American  Gynax-ological  Society"  for  the  years  1882-84,  with  the 
accompanying  discussions,  and  to  Dr.  Garrigues's  paper  in  the  same 
*'  Transactions,"  1883. 

The  treatment  in  my  first  case  was  begun  at  the  end  of  the  tenth 
week,  dating  from  the  last  menstruation.  The  tumor  was  at  that 
time  felt  quite  low  down  upon  the  right  side  of  the  vagina,  fluctuation 
was  distinct,  and  by  conjoined  palpation  ballottement  of  the  entire 
ovum  could  be  produced.  The  diagnosis  was  confirmed  by  Dr.  Gail- 
lard  Tl^omas,  who  saw  the  case  with  me  in  consultation.  At  his  sug- 
gestion, I  tried  Allen's  method,  though  skeptical  as  to  any  benefit  to 
be  derived  from  it.  As  no  perceptible  effect  was  produced  by  the  first 
three  seances,  and  as  I  believed  rupture  was  imminent,  I  became  ex- 
tremely anxious  to  make  the  vaginal  incision  at  once.  In  a  second 
consultation  with  Dr.  Thomas,  I  was,  however,  persuaded  to  persevere, 
and  was  rewarded  by  finding,  upon  the  tenth  application,  snoh  dis- 
tinct evidences  of  suspended  growth  that  I  felt  justified  in  leaving  the 
case  to  Nature.  The  swelling  has  since  nearly  disappeared,  and  con- 
valescence has  progressed  without  interruption. 

When  the  tube  ruptures  without  previous  warning,  treatment 
should  bo  directed  to  the  arrest  of  internal  haemorrhage  and  the  re- 

*  RervK,  "  Trana.  of  the  Amcr.  Gjmcc  Soo.,"  vol.  Iv,  p.  313.  AIIcd's  com  is  referred 
to  by  Reeve. 

t  Wiwoii,  "  Amcr.  Jour,  of  Ob^Jet.,"  rol.  xill,  p.  836. 

j  MoBbrnet,  "  Case  of  Tubo-IntorstitiBl  Pregnancy,"  "  New  York  Med  Jour.,"  toL 
xxrii.  p.  273. 

•  According  to  the  verbal  report  of  Ur.  Rockwell  nt  tbe  County  Society,  In  the  di». 
cuMion  following  the  reading  of  a  paper  by  the  author  on  the  "  Treatment  of  Kitra- 
Uleriiie  Pregnancy,"  in  the  McBumey  ease  two  applications,  in  Dlllington's  four,  and  in 
Bockweil's  a  sinulc  application,  sufficed  to  destroy  the  embryo.  The  Interruptiona  were 
in  theae  caaea  1 80  to  tbe  minute. 
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moral  of  ehock.  An  ice-bag  applied  to  the  abdomen  meets  the  first 
indication,  but  it  is  to  be  employed  with  circumspection  where  great 
depression  already  exists.  Compression  of  the  aorta,  or  a  sand-bag 
laid  upon  the  abdomen  over  the  site  of  the  o>'um,  may  prove  of  senrice. 
The  patient  should  be  cautioned  to  maintain  the  niost  perfect  quiet ; 
opiates  should  be  administered,  and  stimulants  should  l)e  given  in 
email  quantities,  but  at  short  intervals.  Tiie  subsequent  treatment 
should  be  that  for  peritonitis,  unless  it  should  be  decided,  in  view  of 
Tait's  recent  successes,  to  open  the  abdomen  and  remove  the  sac. 

Laparotomy. — As,  under  careful  management,  rupture  of  the  tube 
most  often  proves  fatal,  Kiwisch  recommended  in  such  cases  to  make 
an  incision  four  or  five  inches  in  length  through  the  abdominal  wall 
along  the  linea  alba.  In  order  to  be  sure  that  internal  hmmorrliage 
had  really  taken  place,  he  advised,  when  the  i>eritona3um  was  reached, 
to  first  make  a  small  puncture,  and  to  introduce  a  pipette  into  the 
abdominal  cavity.  If  the  presence  of  blood  was  detected,  the  perito- 
neum should  then  be  laid  open  the  length  of  the  abdominal  wound, 
and,  after  first  tying  the  bleeding  vessels,  the  sac  should  be  removed, 
and  the  peritonteum  carefully  cleansed.  Strange  to  say,  intelligent  as 
these  instructions  seem,  but  two  operators,  in  these  days  of  abdominal 
surgery,  have  so  far  had  the  hardihood  to  carry  them  into  execution. 
The  reasons  for  tliis  backwardness  are  probably  to  be  found  in  the  un- 
certainties of  the  diagnosis,  the  risk  of  finding  the  sac  hopelessly 
matted  to  the  adjacent  viscera,  the  dislike  for  operating  upon  a  dying 
woman,  and  the  ftict  that  a  considerable  number  of  spontaneous  jecov- 
eries  occur,  either  from  the  mummification  of  the  foetus,  or  by  the 
limitation  of  the  sanguineous  effusion  and  the  production  of  a  circum- 
scribed haematoccle.  Charles  K.  Briddon,  of  this  city,  operated  once 
with  a  fatal  result.  I>awson  Tait  has  operated  five  times,  and  has  had 
four  recoveries.* 

2.  Cofts  of  Advanced  Gestation  (Feet us  living). — During  the 
progress  of  gestation,  most  patients  suflferfrom  transient  though  often 
severe  attacks  of  jioritoneal  inflammation,  from  pains  caused  by  the 
fetal  movements,  from  irregular  uterine  htemorrhages,  from  inability 
to  take  food,  and  from  the  resulting  emaciation  and  depression  of  the 
Tital  powers.  The  occurrence  of  labor  is  ai)t  to  excite  {writonitis,  and 
may  be  associated  with  separation  of  the  placenti,  haemorrhage  into 
tiie  sac,  and  disruption  of  the  sac-walls.  These  manifold  sources  of 
danger  have  been  advanced  as  grounds  for  early  operative  interference  ; 
and  assuredly  laparotomy,  furnishing,  a-?  it  does,  an  ojiportunity  to 
rescne  the  child  from  certain  death,  ought  to  enjoy  the  highest  degree 
of  favor,  })rovidod  its  performanee  does  not  at  the  same  time  increase 
the  je»pardy  in  which  the  mother's  life  is  placed.  To  decide  this 
point.  It  IS  necessary  to  inquire  as  to  the  results  thus  far  obUiined 

•  Tin.  "BriUah  Uidical  Joomal,"  June  28,  1884. 
22 
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from  its  employment.  Parry  reported  twenty  cases  of  so-called  pri- 
mary operations — i.  e.,  oiierations  performed  during  the  life  of  the 
child — by  means  of  which  eight  children  and  six  mothers  were  saved. 
This,  though  not  a  particularly  brilliant  showing,  was  thonght  to  fur- 
nish encouragement  to  continued  trial,  with  the  belief  that  experience 
would  so  far  lead  to  improvements  in  methods  of  operating  and  in  the 
care  of  patients,  as  eventually  to  raise  laparotomy  for  the  removal  of 
an  extra-nterine  fcetua  to  the  level  of  other  forms  of  abdominal  sur- 
gery. An  examination  of  Parry's  table  does  not,  however,  warrant 
his  frequently  quoted  statement.  Five  of  the  reported  maternal  re- 
coveries ought  to  be  stricken  out  altogether.*  For  the  sixth  case,  that 
of  Hooper  (No.  14),  it  is  simply  stated  that  "  the  cyst  had  burst  into 
the  bowel,"  and  that  the  child  was  dead.  Whether  the  death  if  the 
child  long  preceded  the  oj)eration,  it  is  impossible  to  determine.  Litz- 
mann  f  furnishes  the  results  of  nine  additional  operations,  with  only 
one  recovery — viz.,  the  now  famous  case  of  Jessup.  Of  seven 
collected  by  Werth  J  since  Litzmann's  report,  one — viz.,  that  of  Mi 
tin — recovered.  Thus,  in  thirty-one  cases  of  primary  operation,  only 
two  motliers  certainly  survived.  If  we  admit  Hooper's  case,  the  result 
will  stand  twenty-eight  deaths  and  three  recoveries.  If  we  accept 
Parry's  statement  as  approximately  correct — that  in  499  cases  of  extra- 
uterine pregnancy,  including  174  cases  of  ruptured  cyst,  the  mortality 
was  G7'2  per  cent — it  is  evident  that  much  remains  to  be  done  in  the 
way  of  perfecting  the  primary  operation  before  its  admissibility,  ex- 
cept under  desiwrate  conditions,  can  bo  recognized.  In  ten  cases  re- 
ported by  Litzmann,  only  four  children  survived  the  third  day. 

The  unavoidable  source  of  danger  in  the  primary  operation  lies  in 
the  impossibility  of  removing  the  placenta,  owing  to  the  absence  of 

*  Vide  Pabrt,  "  On  Extra-tTtcrinc  Preg;nancT,''  p.  229.     Cases  6  and  6  arc  th«  same. 
Thoy  were  found  by  Parry  in  dilTcrent  journals,  in  one  caac  ascribed  to  Schreyor,  who 
the  principal  In  the  operation,  and  in  anucbcr  to  Zwanck,  who  was  present  as  an  oaastanl 
Litzmann,  on  seemingly  good  •jroundd,  maintains  that  Scbreyer  simply  performed  Cuarean 
section  upon  a  one-homed  uterus. 

In  De  Cocnc's  case  {So.  B)  of  twin  pregnancy,  one  of  the  children  passed  into  the 
abdominal  carily  through  ao  opening  in  the  uterus  formc<l  by  tbe  gaping  of  the  line  of 
union  at  the  site  of  a  previous  Csesarean  section. 

In  Stutter's  case  (No.  10),  the  operation  was  performed  in  the  forty-fifth  week,  six 
wcclis  after  the  death  of  the  fictus. 

In  Ram!<lmthani  and  Adams's  case  {So.  1 1 ),  the  foetus  had  been  dead  rix  moDtht — 
operation  in  the  fifteenth  to  the  sixteenth  month  (Litzmann). 

f  Litzmann,  "Zur  Fcststellun^  dor  Indicationcn  fiir  die  Gastrotoinie  bei  Svbwuigcr- 
■chaft  ausscrhalb  der  Gcbiirm utter." 

J  Wkbtii,  "  Trans,  of  the  Gyn»col.  Section  of  tlio  Eighth  Intcmntional  Congress  at 
Copenhagen."  In  the  case  of  pregnancy  in  the  underelo|>ed  cornii  of  a  uniooru  uterus, 
Werth  Bupjcsts  that  the  conditions  are  favorable  for  the  removal  of  the  iac  during  the 
life  of  the  child.  The  diagnosis  is  rendered  probable  by  tbe  existence  of  cootractions  in 
the  sac,  coinciding  with  tlic  dcmoostratcd  vacuity  of  the  developed  oofdil 
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any  physiological  contrivance  to  check  hsemorrhage  from  the  maternal 
vessels.  Even  when  the  placenta  is  left  in  gilu,  fatal  haemorrhages 
may  occur  during  the  process  of  its  elimination.  Again,  in  the  pro- 
portion of  one  case  to  six,  the  placenta  has  been  found  in  the  line  of 
the  abdominal  incision. 

The  extraction  of  a  liriug  chiM  tljroii|:b  ad  incision  in  the  vaginnl  wall  was 
reported  b.v  Dr.  John  Kinj{,  of  Georpa,  in  1817.  The  mother  made  an  easy 
recovery.  Campbell  reports  nine  cases,  with  the  saving  of  five  mothers  and  five 
children.  Purry  increased  the  number  to  fitleen,  witii  six  recoverie!".  No 
recent  gucco.sseii  liave  been  uanuaiiced.  Bandl,*  in  1874,  operated  an<ler  what 
he  regarded  as  inoi^i  fuvurablo  conditions,  but  the  patient  died  at  the  beginning 
of  the  third  doy.  The  operation  is  only  applicable  to  cases  where  the  sac  is  lott- 
down  in  the  pelvis,  and  the  presenting  part  can  be  easily  reached  through  ttie 
eul-de-*ae  of  Doaglus. 

3.  Cases  of  Gestation  prolonged  after  the  Death  of  the  Foetus. — 
It  is  an  accepted  rule  not  to  operate  in  advanced  extra-uterine  preg- 
nancy during  the  continuance  of  labor-pains,  as  the  expulsive  efforts 
at  the  same  time  diminish  the  chance  of  saving  the  life  of  the  child, 
and  increase  the  danger  of  the  mother.  Opiates  should  be  adminis- 
tered and  absolute  rest  enjoined,  with  the  view  of  hindering  the  separa- 
tion of  the  placenta,  an  accident  necessarily  followed  by  ha?morrhage, 
and  possibly  by  rupture  of  the  sac. 

After  the  death  of  the  foetus,  the  most  favorable  result  consists  in 
absorption  of  the  amniotic  fluid,  continued  shrinkage  of  the  sac,  and 
the  conversion  of  the  foetus  into  a  lithopaedion.  More  commonly, 
however,  the  foetus  undergoes  maceration,  and  the  amniotic  fluid, 
soiled  with  meconium  and  serum,  stained  with  dissolved  coloring- 
matters  of  the  blood,  becomes  turbid  and  of  a  dirty-red,  reddish-brown, 
gray,  or  greenish -yellow  color.  The  patient  suffers  from  attacks  of 
pain,  due  to  peritoneal  irritation,  from  loss  of  appetite,  vomiting,  and 
diarrha?a,  from  fever  with  irregular  chills,  from  emaciation,  and  gen- 
eral prostration.  Owing  probably  to  the  contiguity  of  the  intestines 
(Litzmann),  septic  germs  are  liable  at  any  time  to  pass  into  the  sac, 
and  excit«  decomposition.  When  an  incision  is  then  made  to  remove 
the  foetus,  the  latter  is  found  in  a  putrid  condition,  and  the  amniotic 
fluid  consists  of  a  chocolate-brown,  purulent  menstruum  of  greater  or 
less  consistence.  The  nature  of  the  changes  that  have  taken  place  is 
evidenced  by  foul  odors  and  the  escajw  of  stinking  gases.  It  is  ob- 
vious, therefore,  that  the  presence  of  a  dead  fcetus  seriously  compro- 
mises the  safety  of  its  possessor.  To  be  sure,  many  cases  have  been 
recorded  where  eventually  suppurative  processes  have  led  to  the  forma- 
tion of  fistulous  openings  communicating  with  the  abdominal  walls, 
tbe  rectum,  the  vagina,  and  even  the  bladder,  through  which  the  fluid 

*  BtLLBOTB,  "  Uuidbuch  dcr  Fi-auenkraakbcitcn,''  Cter  Abscbn.,  p.  87. 
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contents  first  escape  from  the  sac,  and  afterward  the  piecemeal  elimi- 
nation of  the  fcetus  spontaneously,  takes  place.  As,  under  tlie  circum- 
stances, the  enlargement  of  the  openings  into  the  cyst,  the  removal 
the  contents,  and  the  treatment  of  the  cavity  like  an  ordinary  al 
are  attended  with  but  modenite  risk  (three  deaths  in  twenty-nine  cases 
of  abdominal  fistula,  according  to  Parry),  it  has  been  proposed  to  post- 
pone surgical  aid  until  Nature  indicates  the  cimnuel  by  which  elimi- 
nation is  to  be  effected.  This  proposition,  however,  ignores  the  de- 
plorable condition  to  which  the  suppurative  process  ineviliibly  reduces 
the  patient,  and  the  incidental  dangers  to  life. 

During  the  last  decade,  the  success  of  secondary  laparotomy,  as 
distinguished  from  that  performed  during  the  life  of  the  foetus  on  the 
one  hand,  and  simple  incisions  designed  to  enlarge  fistulous  openings 
on  the  other,  has  been  such  as  to  waiTant  its  being  placed  in  the  cate- 
gory of  justifiable  operative  procedures.  In  thirty-three  cases  collected 
by  Litzmann  (twenty-four  between  1870  and  1880),  there  were  nine- 
teen recoveries.*  Of  the  two  dangers  inherent  to  the  primary  operation, 
Tiz.,  hiemorrhage  and  septicajmia,  the  former  is  greatly  lessened  by 
the  cessation  of  the  fetal  circulation  and  by  the  gradual  thrombosis 
and  obliteration  of  the  maternal  vessels,  and  tlie  cutting  off  of  the 
blood-supplies  to  the  placenta.  With  the  present  perfection  to  which 
antiseptic  measures  have  beeu  carried,  tiie  risks  from  septicaemia  are 
diminished  though  not  entirely  done  away  with. 

The  time  for  the  performance  of  laparotomy  is  of  some  impor- 
tance. All  of  Litzmann's  patients  which  were  operated  upon  during  the 
first  month  subsequent  to  the  decease  of  the  foetus  (seven  in  numljer) 
died,  while,  in  twenty-six  cases  operated  upon  at  periods  varyinj 
from  five  weeks  to  a  year  after  tlie  decease  of  the  fiptus,  there  we 
but  seven  deaths.  The  former  mortality  was  partially  due  to  the  des- 
perate condition  of  the  patients,  which  determined  the  early  date  of 
the  operations,  and  in  part  to  the  occurrence  of  profuse  ha?mi»rrhagcs 
from  the  patent  months  of  the  placental  vessels.  There  are  as  yet 
no  signs  known  by  which  the  time  at  which  the  obliteration  of  the 
placental  vessels  becomes  complete  can  be  ascertained.  Schroeder  re- 
moved the  placenta  three  weeks  after  the  cessation  of  fetal  movi-- 
ments  without  loss  of  blood,  while  a  patient  of  Depaul  expired  from 
placental  haemorrhage  from  an  operation  performed  four  months  after 
the  foetus  had  perished.  It  is  certainly  evident  that  when  the  circum- 
stance* admit  of  delay  it  is  best  to  defer  operative  measures,  and  treat 
the  patient  symptomatically,  as  Litzmann  suggests,  with  pure  air, 
nourishing  food,  quinine,  and  gentle  laxatives,  uutil  the  obliteration 
of  the  maternal  vessels  has  probably  taken  j)laco.  In  case,  however, 
of  marked  septic  symptoms,  the  opening  of  the  sac  should  not  be 
delayed,  as  the  subsequent  use  of  antiseptics  at  least  is  calculated  to 
*  Dr.  T.  0.  Thoaias  has  at  rarloiu  times  reported  four  cosea,  all  of  which  recoTered. 
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restrain  the  pernicious  influence  of  the  decomposing  contents  upon 
the  entire  organism. 

The  operation  for  laparotomy  should  be  performed  with  antiseptic 
precautions:  The  incision  should  be  made  along  the  liuca  alba.  lu 
case  the  sac  is  not  found  adherent  to  the  abdominal  walls,  it  should  be 
stitched  to  the  cut  borders  of  the  abdominal  wound  previous  to  open- 
ing. The  placenta  should  be  left  to  come  away  8iK>ntaneously,  un- 
less it  occupies  the  site  of  the  incision.  The  wound  should  be  closed 
above  and  left  open  below  for  the  passage  of  the  cord  and  the  intro- 
duction of  antiseptic  injections.  Recently  Litzmann  *  and  Billroth  \ 
have  each  succeeded  in  removing  the  entire  sac.  Both  the  mothers 
recovered.  Weljjoner,  in  reporting  Billroth 's  case,  stated  that  the 
conditions  were  similar  to  those  existing  in  a  difficult  ovariotomy. 

No  rules  can  profitably  be  laid  down  as  to  the  plans  to  be  pursued 
in  the  enlargement  of  fistulous  openings.  Each  case  must  be  treated 
upon  its  own  merits,  and  the  surgical  aid  rendered  must  be  adapted 
to  the  individual  peculiarities  which  characterize  it. 
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^^  Induction  of  prematarc  labor.  — Indications. — Contracted  pelvis. — Habitual  death  of  f (ctus. 

^^H  — Diseases  which  imperil  the  life  of  the  mother. — Operatinn. — Ontlicterisatio  uteii. 

^^H  — Intra-uterine  injections. — Rupture  of  membranes. — Mechanical  dilatation  of  cer- 

^^1  Tix. — Va^nal  douches. — Tampon. — Choice  of  methods. — Care  of  the  child. — Arti- 

^^H  ficial  abortion. 

^^  The  induction  of  premature  labor  is  indicated  in  cases  in  which 
the  continuance  of  pregnancy,  or  delivery  at  full  term,  is  associated 
with  risks-  to  mother  or  child,  or  to  both,  which  may  be  diminished 
by  bringing  pregnancy  to  a  close  at  an  early  period  after  the  foetus  is 
prepared  for  extra-uterine  existence.  The  time  at  which  the  latter 
begins  is  usually  jdaced  at  the  twenty-ninth  week.  As,  however,  the 
preservation  of  tlio  ciiild  at  so  early  a  date  is  an  exceptional  occurrence, 
and  as  a  large  proportion  of  those  which  by  tender  care  are  made  to 
survive  the  first  dangers  of  immaturity  perish  in  infancy,  commonly 
falling  a  prey  to  hydrocephalus  or  to  intestinal  derangements,  the  in- 
terests of  the  child  cull  for  the  postponement  of  the  operation  as  long 
as  practicable.  Where  the  choice  lies  with  the  physician,  the  provo- 
•  '•  Arch.  f.  Gynaek^"  vol.  xvUi,  p.  1.  f  "  Arch.  £.  Oynaek.,"  vol.  xix,  p.  241. 
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cation  of  labor  is  usually  deferred  until  the  thirty-third  or  thirtr- 
fourth  week.     The  principal  indications  are  : 

1.  Moderate  Degrees  of  Pelvic  Contraction. — In  flattened  pelt 
measuring  from  two  and  three  fourths  to  three  and  one  fourth  incll 
and  in  equally  contracted  pelves  under  three  and  one  half  inchee,  the 
jiassago  of  a  full-term  child  is  not  impossible,  though  usually  difficult 
and  dangerous.  By  inducing  premature  labor,  however,  owing  to  the 
smaller  size  of  the  foetus,  and  especially  to  the  increased  compressibility 
of  the  fetal  head,  we  arc  enabled  to  diminish  the  mechanical  obstacles 
to  delivery,  and  thus  to  improve  the  prognosis  for  both  mother  and 
child.  To  the  mother  the  advantage  from  the  operation  is  in  all 
decided,  while  to  the  child  not  much  is  gained  in  the  extreme  deg 
of  contraction. 

The  time  at  which  gestation  should  be  interrupted  depends  upon 
the  size  of  the  pelvis  and  our  estimate  of  tlie  size  of  the  fetal  head. 
The  distance  from  the  lower  border  of  the  symphysis  to  the  promon- 
tory should  be  accurately  measured,  and  the  side-walls  of  the  pelvis 
carefully  explored.  Schroeder's  measurements  show  that  the  bipari- 
etal  diameter  of  the  head  is,  between  the  twenty-eighth  and  thirty-sec- 
ond week,  about  three  and  one  fourth  inches  ;  between  the  thirty-second 
and  thirty-sixth  week,  nearly  three  and  a  half  inches  ;  and  that  aft«r 
the  thirty-sixth  week  the  increase  is  insignificant.* 

One  of  the  most  important  questions  to  be  decided  in  reference  to 
the  induction  of  labor  is  the  period  to  which  gestation  has  advanced. 
But  this,  in  the  absence  of  well-defined  signs,  it  is  easy  to  miscalculate. 
Physicians  have  been  misled  by  the  largo  size  of  the  uterus  in  twin 
pregnancies  and  hydramnion  into  provoking  labor  before  extra-uter- 
ine existence  was  possible. 

Ahlfcld  has  shown  that  the  long  axis  of  the  fcetua,  when  flexed  in 
nlero,  is  almost  exactly  one  half  its  entire  length  in  an  extended  position. 
Ue  projwses  measuring  the  former  with  a  Baudelocque  pelvimeter,  by 
placing  one  extremity  per  vaginam  upon  the  child's  head,  and  the 
other  upon  a  point  in  the  abdominal  walls  over  the  fundus  of  the 
uterus  at  which  the  breech  of  the  child  is  felt.  Very  nearly  the  same 
results  were  obtained  by  measuring  from  the  upper  border  of  the  sym- 
physis in  place  of  passing  the  lower  branch  through  the  genital  canaL 
Tiio  following  arrangement,  based  upon  his  tables,  places  before  ua  in 
a  practical  way  the  result  of  his  investigations,  so  far  as  they  apply  to 
the  questions  involved  in  the  induction  of  premature  labor  :  \ 


*  ScHRORDEB,  "  I^hrbucfa  dcr  Gcburtahaife,"  4te  Anfl.,  p.  236.  It  is  to  bo  nrtinrin- 
bt-ted  timt  the  bt-parielal  diameter  ie  capable  of  a  conKiilerabIc  depree  of  compruxsioo, 
and  that  it  is  usuully  the  bi-kinporal  rather  than  the  bi-parietal  diameter  which  bas  t9^ 
pass  the  narrowest  diameter  of  the  pelvis. 

f  The  arrangement  is  niodi6cd  from  one  furnished  hv  Stahl  ("  Gebiiruhiilflicho  Ope- 
ratloaslebre,"  p.  47).     Owing  to  individual  differences  in  the  length  of  the  fa-tus  at  tb« 
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2.  Habitual  Death  of  the  Fatus. — It  has  been  proposed  that,  when 
in  successive  pregnancies  the  foetus  perishes  i«  uttro  during  the  hitter 
weeks  of  gestation,  hibor should  be  induced  after  the  period  of  viability 
has  been  reached,  but  before  the  time  at  which,  according  to  previous 
experience,  the  fatal  ending  was  to  be  expected.  This  plan  of  treat- 
ment does  not  apply  to  cases  where  death  is  due  to  sj-philis,  as  a  better 
result  is  to  be  expected  by  subjecting  both  parents  in  advance  to  anti- 
sjrphilitic  treatment.  Little  benefit,  too,  would  be  derived  from  pre- 
mature labor  where  the  dciith  is  due  to  organic  diseases  of  the  fcatus. 
But  where  death  is  the  result  of  inanition,  dependent  upon  maternal 
anaemia,  fatty  degeneration,  faulty  development  of  the  placenta,  or 
alterations  of  the  umbilical  cord,  the  operation  is  fully  justifiable. 
With  the  difficulty,  however,  of  making  the  diagnosis  and  fixing 
the  time  when  labor  should  be  induced,  there  have  been  but  few  cases 
in  which  the  procedure  has  furnished  favorable  results. 

3.  Diseases  which  imperil  the  Life  of  the  Mother. — In  these  cases 
the  oiieration  is  primarily  jwrformed  in  the  interests  of  the  mother, 
and  is  indicated,  therefore,  even  when  the  child  is  known  to  have  per- 
ished. Sometimes,  however,  premature  labor  becomes  a  means  of 
saving  the  life  of  the  child,  which  shares  the  dangers  that  threaten 
the  maternal  existence.  In  this  category  belong  especially  chronic 
affections  of  the  heart  and  of  the  respirator}'  organs  ;  enormous  disten- 
tion of  the  abdomen  from  multiple  pregnancy,  hydramnion,  tumors, 
and  ascites,  which  occasion  extreme  dyspnoea  ;  jjernicious  anaemia  ;  un- 
controllable vomiting;  ha;morrhages  from  placenta  praevia;  chorea; 
convulsions  ;  and  nephritis,  associated  with  excessive  aadema.  In  each 
case,  however,  it  is  incumbent  to  carefully  consider  whether  the  special 
condition  is  rendered  more  threatening  by  the  existence  of  pregnancy, 
and  to  weigh  the  question  as  to  how  f.or,  for  the  time  being,  tlie  dan- 
gers are  likely  to  be  increased  by  the  progress  of  labor. 

Stehberger  has  proposed  extending  this  indication  to  cases  where 
the  preservation  of  the  mother's  life  is  hopeless,  but  in  which  prema- 
ture delivery  affords  a  chance  of  saving  the  life  of  the  child.* 


I  period  of  pcsution,  *  considerable  scarce  of  error  inheres  to  the  Ahlfcid  metho<l  o' 
eotnpntktion.  It  i%  however,  much  loss  than  those  to  which  estimates  bucd  upon  the 
tim  of  the  uterus  are  suhject. 

•  H^TEiiBEBGKr.,  "  Lci  regia  und  kOnstliohe  Fruhgcburt,"  "  Arch.  f.  GTnack.,"  Bd.  L 
p.  466. 
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Operatiov. 

A  great  number  of  methods  have  been  proposed  with  a  \\cvf  to 
provoke  labor  prematurely-.  Most  of  them,  however,  such  as  the  ad- 
ministration of  ergot,  of  quiniue,  or  of  jaborandi,  the  stimulation  of 
the  vagina  with  carbonic  acid,  frictions  of  the  breasts,  and  the  like,  do 
not  require  anything  more  than  cursory  mention.  The  following  pro- 
cedures alone  possess  any  sjK'cial  claims  to  favor  : 

Catheterization  of  the  Uterus. — This  method  consists  in  the  intro- 
duction of  a  catheter,  or,  better  still,  an  elastic  bougie,  between  the 
membranes  and  the  walls  of  the  uterus,  and  leaving  tho  instrument  in 
silu  until  active  labor  sets  in.  In  pcrformiug  the  ojjeration  it  is  a  giK)d 
plan  to  place  the  patient  in  a  recumbent  posture  upon  a  hard  table, 
with  the  hips  brought  near  the  edge,  and  the  thighs  well  flexed  upon 
the  body.  Two  fingers  in  the  vagina  guide  the  point  of  the  bougie 
into  the  cervix.  The  index-finger,  passed  to  the  os  internum,  then 
follows  the  instrument,  and  as  it  enters  the  uterus  directs  it  to  one 
side  to  prevent  it  from  rupturing  the  membranes.  In  the  case  of 
primipariB,  preliminary  dilatation  of  the  cers'ix  may  be  secured,  if 
necessary,  by  the  use  of  a  sponge-tent  or  of  the  vaginal  douche.  TJie 
bougie  should  be  pushed  slowly  upward  with  the  disengaged  hand, 
and  allowed  to  follow  its  own  course,  between  tlie  membranes  and  the 
nterus.  To  prevent  the  instrument  from  slipping  down,  two  inches 
of  the  extremity  may  be  left  outside  the  cervix  to  find  snpirort  against 
the  vaginal  wall.     A  retentive  tampon  is  rarely  necessary. 

The  method  is  tolerably  certain.  In  favorable  cases  labor  follows 
its  employment  in  the  course  of  a  few  hours.  Sometimes,  however, 
no  action  is  set  up  during  the  first  forty-eight  hours,  in  which  case  it 
is  well  to  resort  to  other  additional  measures.  Outside  of  unwholesome 
hospitals,  the  use  of  the  catheter  or  bougie  to  excite  labor  is  not  a.s.«o- 
ciated  with  any  peculiar  risks.  Tho  danger  of  detaching  the  placenta 
is  not  imminent,  if  the  instrument  be  introduced  slowly,  as,  owing  to 
its  elasticity,  the  bougie  tends  to  make  its  way  around  the  plucental 
margin.  In  maternity  hospitals,  however,  it  may  serve  as  a  point  of 
entry  for  miasmatic  ])oisons,  and  thus  be  followed  by  local  irritation 
and  puerperal  septic  affections.  Because  of  this  danger  the  Mil  id 
bougie  is  preferable  to  the  hoUow  catheter.  In  all  cases  only  a  per- 
fectly clean  and  new  instrument  should  be  used. 

Injections  between  the  Uterus  and  Ovum.— Cohen,  of  Hamburg, 
proposed  in  1848  the  separation  of  tho  membranes  by  injecting  tar- 
water  through  a  long-nozzlcd  sjTinge  made  to  penetrate  abont  two 
inches  within  tho  uterine  cavity.  The  nozzle  was  furnished  with  a 
rounded  extremity,  and  with  openings  upon  the  side.  He  recom- 
mended that  the  injection  should  be  continued  until  a  distinct  feeling 
of  distention  was  experienced  by  the  patient,  which  sometimes  required 
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the  employment  of  nearly  a  quart  of  the  fluid  (720  grammes).*  This 
plan  has  since  been  modified  by  the  substitution  of  an  elastic  catheter 
for  the  metallic  tube,  and  by  the  injection  of  a  few  ounces  of  simple 
warm  water  (98°  Fahr.)  in  i)lace  of  the  aqua  pieea.  In  case  of  failure 
with  a  single  injection,  it  has  been  recommended  to  repeat  the  pro- 
cedure. Professor  Lazarewitch  has  demonstrated  that  the  nearer  the 
irritation  is  carried  to  the  fundus  the  more  certain  and  speedy  the 
result  He  therefore  employs  a  syringe  with  a  central  opening,  and 
passes  it  as  near  to  the  fundus  as  possible,  f 

When  efficiently  performed,  the  method  possesses  the  advantage  of 
rapidly  exciting  uterine  labor-jtains.  Kiinne  reports  fifteen  cases  in 
which  he  resorted  to  it  with  complete  success.  lie  cautions  against 
using  force  in  injecting,  and  recommends,  as  a  means  of  avoiding  the 
passage  of  air  into  veins,  the  witlidrawal  of  the  catheter,  and  its  re- 
introduction,  in  case  a  haemorrhage  should  betoken  that  the  placenta 
had  been  impinged  upon.  Others  have  employed  the  method  many 
times  with  entire  impunity.  Still,  caries  of  sudden  death  have  occurred 
during  its  use,  which  have  been  referred  to  shock,  to  air  getting  into 
the  uterine  sinuses,  and  to  rupture  of  the  uterus.  While,  perhaps, 
the  general  results  from  uterine  injections  have  not  been  less  satisfac- 
tory than  from  the  employment  of  other  measures  for  inducing  pre- 
mature labor,  the  suddenness  of  death  in  the  fatal  cases  has  had  a  deter- 
rent effect  upon  its  extended  employment. 

Rnptore  of  the  Membranes. — This  is  the  oldest  of  all  the  methods 
now  in  use.  It  is  best  performed  by  means  of  a  simple  apparatus  de- 
vised by  the  Freiherr  Braun  von  Fernwald,  consisting  of  a  goose-quill 
sharjiened  like  a  pen  and  nicked  upon  its  convex  surface  for  the  pas- 
sage of  a  uterine  sound.  Thus  mounted,  with  its  point  guarded  by 
the  sound,  it  can  bo  introduced,  without  risk  to  the  maternal  tissues, 
through  the  cervix  to  the  ovum.  Then,  by  simply  pushing  the  quill 
upward,  the  point  is  made  to  clear  the  sound  and  effect  the  puncture 
of  the  membranes.  The  method  is  certain,  thongh  not  always  speedy 
in  its  action.  It  is  open  to  the  objections  which  hold  good  in  all  cases 
of  premature  discharge  of  the  amniotic  fluid.  Hopkins  reeoniniended, 
as  a  mode  to  provide  for  the  gradual  escape  of  the  litpior  amnii,  tap- 
ping the  membranes  with  a  sound  at  a  distance  from  the  os  internum. 
Rokitansky  has  shown,  from  the  statistics  of  Braun's  clinic,  that  in 
hos|iital  practice  puncture  of  the  membranes  is  the  safest  means  of 
inducing  premature  labor,  diminishing  as  it  does  the  chances  of  infec- 
tion, which  is  the  chief  source  of  danger  in  all  the  measures  where  the 
irrit-ation  is  applied  directly  to  the  inner  surface  of  the  uterus.  Thongh 
in  private  practice  I  have  never  from  choice  selected  this  method,  I 
have  witnessed  many  cases  in  which  the  membranes  have  ruptured 

»  CorrK!),  "  Nciic  Ztsohr.  f.  Ocburtak.,"  Bd.  x«i,  p.  116. 

I  Lazabewitch,  "Tians.  of  the  Ulistet  Soc.  of  London,"  1888. 
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accidentally,  and  yet  have  failed  to  notice,  either  in  the  case  of  the 
mother  or  child,  the  scrioas  consequences  which  theory  woald  lead  us 
to  apprehend.  It  is  not  adapted  for  the  higher  degrees  of  j)elvic  con- 
traction or  for  cases  where  speedy  delivery  is  desirable. 

Mechanical  Dilatation  of  the  Cervix.— The  dilatation  of  the  cer- 
vix with  sponge-tents  or  luniiuaria  is  rarely  resorted  to,  except  us 
preparatory  to  other  measures.  While  the  expansion  of  the  tent 
softens  the  cervix  and  excites  uterine  contraction,  the  eflfect  is  quite 
frequently  transient.  To  be  sure,  the  action  may  be  kept  up  by  a 
succession  of  tents  gradually  increasing  in  size,  but  such  a  plan  de- 
nudes the  cervix  of  ita  epithelium,  and  is  apt  to  lead  to  septic  infec- 
tion. 

The  Barnes  dilator  is  a  most  efficient  aid  in  cases  of  induced  labor. 
I  have  found  it  convenient  to  seize  it,  well  oiled  and  folded,  with  a 
pair  of  dressing  forceps,  by  means  of  which  it  can  be  passed  into  the 
cervical  canal.  I  then  withdraw  the  forceps,  and  push  the  dilator  up- 
ward with  two  fingers  in  the  vagina.  The  dilator  is,  as  Barnes  has 
termed  it,  a  water-bag.  It  should  never  be  distended  with  air,  ae  rapt* 
ure  of  the  bag  in  that  case  might  be  speedily  followed  by  the  deatli.J 
of  the  patient.  As,  for  the  introduction  of  the  smallest-sized  bag,! 
the  cervix  requires  to  be  sufficiently  expanded  to  permit  the  passage  of 
at  least  two  fingers,  it  is  useful  chiefly  as  an  adjuvant  to  other  plans  of 
treatment.  At  first  the  dilatation  should  only  be  carried  to  the  extent 
necessary  to  render  the  cervix  tense.  When  labor  has  fairly  begiin, 
the  fluid  pressure  of  the  dilator  upon  the  cervix  serves  to  strengthen 
the  uterine  action.  When  left  in  »Uu,  the  instrument  insures  the  de- 
velopment of  good  pains.  It  should,  however,  be  removed  from  time 
to  time,  if  not  forcibly  expelled  into  the  vagina,  and  carbolized  injec- 
tions should  be  emploj'ed  to  prevent  infection.  So  soon  as  the  physio- 
logical softening  of  the  cervix  which  results  from  labor  has  been  ef- 
fected, rapid  dilatation  can  be  advantageously  employed.  When  the 
cervix  is  rigid,  the  rubber-bag  is  only  useful  as  a  reflex  exciter  of  pains. 
To  be  sure,  the  rigid  cervix  can  be  forcibly  dilated  to  almost  any  extent 
by  hydrostatic  pressure,  but,  as  a  rule,  it  closes  down  to  its  original 
dimensions  so  soon  as  the  pressure  is  removed.  In  rare  cases  forcible 
dilatation  may  lead  to  cervical  laceration. 

Tamier  has  devised  a  bag  which  can  be  passed  upward  through  the 
cervix  and  distended  in  the  lower  uterine  segment.  It  serves  to  par- 
tially deUich  the  membranes,  and  excites  by  its  presence  active  uterine 
efforts.  Its  liability  to  rupture  is  the  most  serious  objection  to  its  etn- 
jiloyment. 

The  Vaginal  Douche. — The  vaginal  douche  was  introduced  into 
practice  by  Kiwisch.  in  184(>.  It  consists  in  directing  a  stream  of  tepid 
water  with  considerable  force  directly  against  the  cer\ix.  The  stream 
may  either  be  furnished  by  a  Davidson's  syringe,  or  a  continuous  cur- 
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rent  from  a  tube  connecting  with  a  vessel  placed  at  an  elevation  above 
llie  patient  may  be  used.  The  latter  is  the  safer  mctliod.  The  large- 
sized  fountain-syringe,  made  to  hold  a  gallon  of  water,  is  a  very  con- 
venient apparatus.  The  duration  of  each  injection  should  bo  from 
ten  to  fifteen  minutes.  At  the  outset,  three  douches  in  tiio  twenty-four 
hours  suffice.  Subsequently  the  frequency  and  duration  should  de- 
pend U]ion  the  degree  of  action  excited  and  the  urgency  which  exists 
for  bringing  labor  to  a  close.  Twelve  are  about  the  average  number 
of  injections  required.  lu  pressing  cases  they  have  been  repeated  as 
often  as  once  in  three  to  four  hours.  The  tenii»erature  of  the  water 
employed  sliould  be  about  10G°  Fahr. 

In  using  the  douche  the  patient  should  be  placed  across  the  bed, 
and  an  India-rubber  sheet  should  be  so  arranged  under  the  hips  as  to 
convey  into  a  vessel  beneath  the  water  as  it  escapes  from  the  vulva. 
Eveiy  care  should  be  taken  to  avoid  the  introduction  of  air  into  the 
vagina,  and  at  the  beginning  of  each  douche  precautions  should  be 
adopted  to  aid  the  escape  of  the  fluid.  The  forcible  pressure  of  the 
stream  has  been  known  to  drive  air  contained  in  the  vagina  into  the 
cervix.  The  same  accident  has  followed  imperfection  in  the  valves  of 
the  syringe. 

The  douche  acts  by  the  warmth  of  the  water,  by  stimulation  of  the 
lower  uterine  segment,  and  by  dilatation  of  tiio  vagina.  After  the 
douche  has  been  continued  for  a  time,  the  latter  is  sometimes  distended 
so  as  to  be  nearly  in  contact  with  the  pelvic  walls. 

The  vaginal  douche  as  a  means  of  inducing  labor  has  of  late  years 
fallen  somewhat  into  disrepute.  Its  chief  recommendation  was  the 
supposed  harmlessness  of  the  procedure — a  precious  quality,  to  which 
in  reality  it  appears,  however,  to  possess  little  claim.  Numerous  cases 
have  been  reported  where  death  has  followed  the  accidental  introduc- 
tion of  air,  and  sharp  peritoneal  symptoms,  according  to  Kleinwach- 
t«r,*  have  been  known  to  result  from  the  excessive  distention  of  the 
vagina.  The  dangers  referable  to  the  latter  cause  increase  with  the 
repetitions  of  the  douche.  At  present  its  employment  is  generally 
restricted  to  the  preliminary  dilatation  of  the  os,  or  to  the  sustaining 
of  the  action  of  otiier  measures. 

The  Va^;inal  Tampon. — Braun  introduced  an  India-rubber  bag, 
furnished  with  a  tube  and  a  metal  stopcock,  which,  under  the  name 
of  the  ciilprurynter,  played  a  considerable  r6h  in  obstetrical  practice 
some  dozen  or  more  years  ago.  When  filled  with  water  in  the  vagina, 
it  formed  a  painful  and  rather  uncertain  mode  of  inducing  labor.  It 
is  now  rarely  employed  except  in  hn?morrhage  and  where  it  is  desired 
to  prevent  premature  rupture  of  the  membranes.  Care  should  be 
taken  to  only  moderately  distend  the  vagina,  and  not  to  continue  the 
pressure  for  any  lengthened  period  of  time. 

•  KLEiirtrACHTiR,  "  Piagcr  Vjcrteljahrschrill,"  1872,  Heft  i,  p.  66. 
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Galvanization. — Bayer  *  urges  the  constant  current  as  an  available 
means  of  exciting  labor-pains.  He  recommends  placing  the  negative 
jwle  of  a  suitably  constructed  electrode  in  the  cervix,  and  the  positirej 
pole  upon  the  abdomen  near  the  fundus.  Ten  to  sixteen  t-leuient 
should  be  used  for  a  period  varying  from  ten  to  twenty  minutes.  The 
advantages  claimed  for  galvanism  are,  that  it  excites  true  pains,  that 
it  does  not  produce  strictures,  that  it  causes  the  cervix  to  soften  and 
dilate  naturally,  and  that  by  its  use  the  dangers  of  infwtion  are  les- 
sened. The  chief  drawback  consists  iu  the  necessity  for  fre^juent 
repetitions  of  the  procedure  before  labor  is  brought  to  a  close.  Thus, 
in  the  six  cases  where  it  was  used  by  him,  from  two  to  thirteen  appli- 
cations were  made,  and  the  time  from  the  first  application  to  the  birih 
of  the  child  varied  from  two  to  eleven  days.  As  the  effect  of  the  first 
application  is  to  soften  the  cervix  and  render  it  dilatable,  galvanism 
may  in  the  future  find  its  place  as  a  substitute  for  tents,  or  the  vaginal 
douche,  in  the  preparation  of  the  lower  uterine  segment  for  the  em- 
plo)'TQent  of  accelerative  measures. 

Choice  of  Methods. — From  the  foregoing  it  will  be  seen  that  no  one 
of  the  different  proceedings  mentioned  is  entirely  free  from  objection. 
Aside,  however,  from  infection,  a  danger  more  especially  dreaded  in 
maternity  hospitals,  and  the  avoidable  accident  of  driving  air  into  the 
veins,  the  most  serious  difficulties  against  which  we  have  to  contend 
arise  from  the  tardy  dilatation  of  the  os  and  the  prolongation  of  labor. 
Any  of  the  methods  are  good  if  only  they  act  speedily.  It  is  advisable, 
therefore,  in  practice  to  follow  the  excellent  advice  of  Dr.  Barnes,  and 
divide  the  induction  of  premature  labor  into  two  stages,  in  the  first 
of  which  provocative,  and  in  the  second  of  which  accelerative,  meas- 
ures shuuld  be  adopted.  In  the  former  category  should  hi'  placed  the 
dilatation  of  the  cervix  with  sponge-tents,  the  vaginal  douche,  and  the 
catheterization  of  the  uterus ;  in  the  latter,  dilatation  of  the  cer^'i 
with  the  rubber  bags,  rupture  of  the  membranes,  and,  in  case  of  delay, 
delivery  with  forceps  or  by  version.    • 

The  plan  I  have  generally  followed  consists  in  beginning  in  tlie  af- 
ternoon with  the  vaginal  douche,  and  following  with  the  intrndnction 
of  a  solid  bougie,  to  be  left  in  the  uterns  overnight.  In  many  caso^ 
labor  is  excited  in  the  course  of  a  few  hours.  In  the  morning,  if  the 
process  is  delayed,  the  vaginal  douche  is  repeated.  There  are  few  ca^eisj 
in  which,  toward  the  end  of  the  twenty-four  hours,  the  cervix  is  not 
found  softened  and  well  lubricated  with  mucus.  The  dilators  should 
then  be  employed,  the  operator  taking  his  time,  as  permanent  dilati^ 
tion  is  the  object  sought  after.  If  the  membranes  come  down  well, 
the  dilator  may  be  removed  and  the  progress  of  the  case  left  to  Na- 
ture.   Often  it  is  advisable  to  adopt  the  plan  of  Dr.  Barnes,  ntpturing 

•  Bater,  "  Uclier  die  Ovdeutang  dcr  ElcctricltAt  in  dcr  Gcburtsli.  und  Gynaclt.,"  toL 
xi,  p.  89. 
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the  membranes  when  the  cervix  will  admit  three  or  four  fingers,  and 
then  dilating  with  the  largo-sized  bag  until  the  uterus  is  opened  fully 
for  the  passage  of  the  child.  Finally,  according  to  the  conditions 
present,  tlic  physician  may  either  await  the  termination  of  the  labor, 
or  deliver  by  version  or  by  lightly  constructed  forceps. 

Care  of  the  Child. — Premature  infants  possesa  slight  powers  of  re- 
sisting extenial  agencies.  The  customary  Ixiths  should  possess  a  tem- 
perature of  100°  Fahr.,  or  very  nearly  that  of  the  amniotic  fluid.  The 
chances  of  raising  premature  infants  are  greatly  enhanced  by  feeding 
them  with  mother's  milk.  The  artificial  maintenance  of  the  body-heat 
is  essential  to  the  preservation  of  life  in  the  early  j>eriod  of  extra-uter- 
ine existence.  In  a  rude  way  this  may  be  accomjilished  by  i)liicing 
the  child  in  wann  cotton  near  the  fire.  Before  the  thirty-second  week 
the  result  in  such  cases  depends  almost  entirely  U|M)n  the  unremitting 
watchfulness  and  zeal  of  a  devoted  mother  or  nurse.  Mucli  better 
results  are,  however,  obtainable  through  the  agency  of  the  contrivaucea 
of  Crede  and  of  Tamier. 

Crede's  *  apparatus  possesses  the  advantage  of  cheapness  and  eim- 


F«o.  184.— Ored<>  apparetos  for  the  raalntennooe  of  tbo  body-hot  of  prcniBture  and  feeWo 

inflints. 

jilicity.  It  consists  of  a  tub  made  of  copper  with  double  walls  and 
floor.  The  compartment  between  the  walls  is  capable  of  containing 
thirty-five  pints  of  water.     For  convenience,  in  filling  the  conipurt- 


•  Crede,  "  Ucber  Erwirmungsperathe  fur  frfihgcborenc  uml  schwichliche,  kicine 
Kinder,"  "  Arch.  f.  Graai'k.,"  vol.  \%W,  p.  128,  Berlin,  IBS'!.  The  precise  menonrciiienM 
of  Credo's  appnratuf  are  as  folloird  :  Length  outside-,  above,  39  inche»,  below,  25  incbe*  ; 
inside,  above,  iH^  inche->,  below,  21^  inches.  VTiiltb  outaide,  above,  19  inohev,  tuadc,  It 
Inches ;  inaide,  above,  10  inches,  below,  1 1  incheii. 
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ment,  a  funnel-shaped  depression,  provided  with  a  stopper,  is  furnished 
in  the  upper  margin.  A  stop-cock  Ijelow,  at  the  opposite  end,  permits 
the  water  to  be  withdrawn  at  will.  In  this  vessel  the  child  ia  placed, 
enveloped  in  fine  cotton  or  soft  flannel.  The  coverings  should  reach 
to  the  brim  of  the  vessel,  the  face  of  the  child  alone  remaining  exposed. 
Every  four  hours  the  space  between  the  walls  is  to  be  tilled  with  water 
heated  to  122°  Fahr.  When  the  water  is  first  introduced,  the  tempera- 
ture within  the  tub  is  about  107^°.  In  the  last  two  hours  it  sinka  to 
about  99i°.  In  extreme  dogi-ees  of  prematurity,  a  more  equable  tem- 
perature may  be  maintained  by  i)artially  refilling  every  hour  or  every 
half-hour.  The  child  is  to  be  disturbed  as  little  as  possible.  It  should 
be  removed  only  to  be  bathed  and  to  be  placed  to  the  breast.  The 
napkins  should  bo  changed,  as  far  as  possible,  within  the  vessel. 

Crede's  apparatus  has  been  employed  in  the  Leiiwic  Maternity  for 
a  period  of  twenty  years.     The  total  number  of  children  thus  treated 
amounted  to  six  hundred  and  seventy-eight.     The  weight  of  fi 
children,  with  few  exceptions,  was  less  than  five  and  a  quarter  pou 
The  total  mortality  was  eighteen  per  cent.     Of  twenty-four  children, 
weighing  between  two  and  three  pounds,  twenty  died  ;  of  one  hundred 


Fio.  155. — SoL'tion  of  lirMpitol  incubutor.    (Tarnicr.) 

and  fifteen  children,  weighing  between  three  to  four  pounds,  forty-two 
died ;  of  four  hundred  and  seventy-six  children,  weighing  between 
four  and  five  prmnds,  fifty-four  died;  while  of  fifty-two  children, 
weighing  between  five  to  six  pounds  (seventeen  twins),  but  one  died. 

The  incubator  of  Tarnier  was  first  used  at  the  Maternite,  in  1881, 
for  the  rearing  of  prematurely  born  children.  It  consists  of  a  wooden 
box  with  walls  0-10  to  0-12  centimetre  thick,  filled  in  with  sawdust  to 
prevent  loss  of  heat.     A  central  partition  divides  the  box  into  t«ro 
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compartments,  the  one  for  hot  water,  the  other  for  the  infant's  cradle. 
A  metal  case,  of  a  capacity  of  about  seventy-one  litres,  fits  into  the 
lower  compartment,  leaving  a  space  of  two  to  three  eeutimetrea  be- 
tween its  walls  and  those  of  the  box  for  the  free  circulation  of  air  from 
below  upward.  The  capacity  of  the  upper  compartment  is  about 
eighty-six  cubic  centimetres  ;  there  is  free  circulation  of  air  between 
it  and  the  lower  compartment,  and  it  is  in  communication  with  the 
outer  air  by  means  of  two  openings — the  one,  on  its  upper  surface, 
shut  in  by  a  double  plate  of  glass,  the  other,  laterally,  opening  like  a 
door,  and  allowing  exit  to  the  cradle.  In  each  corner  of  this  upper 
compartment  is  a  hole  for  the  escape  of  the  heated  air  from  below. 
To  the  lower  compartment,  containing  the  hot  water,  is  attached  a 
thermo-siphon  by  an  upiHjr  and  a  lower  tube.  When  the  lamp  under 
this  siphon  is  lighted,  the  heated  water  flows  through  the  upper  tube 
into  the  chamber,  displacing  an  equal  amount  of  water  which  flows 
back  to  the  siphon.  Thus  a  current  is  established,  the  temperature  of 
which  can  be  raised  to  the  desired  point.  In  cold  weather  it  has  been 
found  necessary  to  light  the  lamp  three  times  daily,  allowing  it  to  burn 
each  time  about  two  hours.  The  lamp  should  be  extinguished  when 
the  temperature  in  the  upper  compartment  is  about  two  degrees  above 
the  heat  desired.  The  registering  thermometer  may  be  laid  alongside 
tlie  infant.* 

In  general,  a  mean  temperature  of  86°  Fahr.  is  snfficient,  bat  90° 
is  borne  without  harm.  The  children  should  be  clothed  in  the  usual 
manner.  The  napkins  should  l^e  changed  five  to  six  times  daily.  A 
daily  bath  should  be  given.  Children  sufliciently  develoj)ed  to  suckle 
should  be  placed  to  the  breast.  Those  too  feeble  to  nurse  are  fed  in 
Paris  upon  asses'  milk.  The  result  of  two  years'  trial  of  the  incubator, 
at  the  Paris  Maternitf.  Anvard  reports  as  follows  :  Of  ninety-three 
healthy  premature  children,  thirty-one  died  ;  of  fifty-eight  premature 
children,  with  complicating  diseases,  fifteen  died.  In  comparing  these 
rc?sult8,  however,  with  those  rcjiorted  by  C'red6,  it  is  necessary  to  note 
that  at  the  Matcmite,  in  Tarnier's  service,  only  children  weighing  four 
pounds  and  leas  were  placed  in  the  incubator,  while  the  limit  in  the 
Leipsic  Maternity  was  in  general  five  and  a  (piarter  pounds. 

Abtificial  Abortion. 

Artificial  alwrtion  is  justifiable  whenever  it  offers  the  only  hope  of 
liaving  the  life  of  the  mother.     The  morality  of  this  general  proposi- 
tion is  unquestioned.     It  is  not,  however,  by  any  means  easy  to  deter- 
mine in  a  6i)ecified  case  whether  the  requisite  cundiiions  which  render 
the  induction  of  abortion  a  duty  reuUy  exist. 

•  AtiTiHi),  "  De  In  coutciisc  poor  cnfanis,"  "  Arch,  de  Tocolo^c,"  October,  18SS.  p, 
&TT.  The  account  given  ahori;  is  copied  from  abstmct  famished  to  tUe  "  Am.  Jour. 
o(  Obctet,"  April,  1834,  bjr  Robert  D.  Grandin. 
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The  principal  recognized  causes  for  the  operation  which  admit  of 
little  dispute  are:    1.   Incarceration  of  the  prolapsed  or  rt't  ' 

uterus  wlicn  the  dislocated  organ  can  not  be  replaced.  2.  Dj^.a  i 
pregnancy  which  immediately  imperil  life,  and  which  have  been  vainly 
combated  by  all  the  resources  at  our  disposal.  Of  these  discasea  the 
most  prominent  is  uncontrollable  vomiting.  Exceptionally  the  indi- 
cation may  arise  iu  affections  of  the  heart,  lungs,  and  kidneys,  where 
the  symptoms  arc  acute  and  peculiarly  thre^itening. 

The  justifiability  of  abortion  is,  however,  by  no  means  so  clear 
when  tlie  danger  to  tlio  mother  first  arises  after  labor  has  actually 
begun.  This  is  8i)ecially  tiie  case  in  extreme  degrees  of  pelvic  con- 
traction, or  where  the  presence  of  large  tumors  renders  the  parturient 
canal  impassable,  as  in  these  cases,  by  mcuns  of  the  Caesarean  section, 
tliere  is  alwaj-s  a  probability  of  sieving  the  life  of  tiie  child,  with  a  fair 
prospect  of  preserving  the  existence  of  the  mother.  It  is  considered 
right,  under  such  circumstances,  after  a  dispassionate  and  colorless 
statement  of  the  facts,  to  leave  the  decision  to  the  mother  and  the 
friends  more  ininiediately  interested.  When  the  operation  is  {)er- 
formcd  for  contracted  pehis,  the  following  figures  will  show  at  how 
late  a  period  it  may  be  undertaken  : 


Anteruputterior ditmctrr of  pritrll. 
li  inch. 
IJ  ini-h. 
1    inch. 


Lato«t  period  Ibr  Induoinf  abortion. 
Beginning  of  sixtli  ninnth. 
lieginning  of  lil'th  month. 
Four  months  and  a  half. 


With  less  than  an  inch  the  difficulties  of  inducing  abortion  incr 
to  such  a  degree  as  to  make  the  operation  rarely  advisable,  or  indc 
even  practicable.* 

The  inducti<in  of  abortion  is  accomplished  by  puncturing  the  mem- 
branes with  a  uterine  sound,  or  by  dilatation  of  the  cervix  with  a 
sponge-,  or,  still  better,  a  tupelo-tent.  In  the  early  months  dilatation 
by  means  of  a  tent  i)osses.<es  the  advantage  of  promoting  the  expul- 
sion of  the  ovum  entire.  In  the  sixth  and  seventh  months  the  sum4 
means  are  available  that  have  been  described  in  connection  with  the 
induction  of  premature  labor. 

As  to  the  choice  of  time  when  the  operation  should  be  performed, 
opinions  differ.  Some  prefer  the  first  two  months  on  account  of  the 
small  size  of  the  ovum,  and  the  slight  development  of  the  fetal  tufts 
at  the  decidua  serotina.  Most  physicians  wait  till  the  first  three  or 
four  months  have  expired,  as  the  diagnosis  of  pi-egnancy  is  then  cer- 
tain, the  execution  of  the  operation  easy,  and  tiio  detachment  and  ex- 
pulsion of  the  fetal  appendages  more  complete. 


p.  08. 


De  Sorxs, "  Dana  quels  eta  e8(«-it  Iadiqu6  de  provoquer  I'lkvortement  ?  "  Paris,  1 873, 
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History. — Varietiea  of  foroepa  ;  Bhort  forceps,  long  forceps. — Action  of  forceps. — Indica- 
tion*.— Preparations. — Forceps  at  outlet. — Operation  ;  introduction ;  locking ;  trac- 
tions ;  removal. — Forceps  at  brim ;  operation. — Axis-traction  forceps. — Forceps  in 
ocvipito-posterior  positions  ;  in  face  presentations. 

Histoiy. — In  1647  Peter  Chamberlen  speaks,  in  a  pamphlet  written 
by  hiniHolf,  of  a  discovery  made  by  his  father,  Paul  Chamberlen,  for 
saving  the  lives  of  infants  during  childbirth.  The  measure  in  the 
possession  of  tlie  Chainbcrlens  was,  however,  withheld  from  the  pro- 
fession, and  ntilized  purely  a&  a  means  of  gain.  In  the  early  part  of 
the  year  1070,  Ilugh  Chamberlen,  who  enjoyed  a  great  reputation  as 
an  accoucheur,  went  to  Paris  in  the  ho{)es  of  finding  a  purchaser  for 
the  family  secret.  Mauriceau,  to  test  tlie  value  of  Chamberlen's  pro- 
tenses,  suggested  that  the  latter  should  attempt  the  delivery  of  a 
woman  with  extreme  contraction  of  the  pelvis,  upon  whom  he  liad 
previously  decided  to  perform  the  Cajsarean  section.  Chauil)erlen  de- 
clared that  nothing  could  be  easier,  and  at  once,  in  a  private  room, 
fict  about  the  task.  After  three  hoars  of  vain  effort  he  was  obliged  to 
acknowledge  his  defeat.  The  woman  died  ;  the  negotiations  for  sale 
were  dropped  ;  and  Chamberlen  returned  with  his  secret  unrovealed  to 
England.  In  1672  Chamberlen  published  a  translation  of  Mauriceau's 
work  upon  midwifery,  in  the  preface  of  which  he  states  :  "  My  father, 
brothers,  and  myself  (though  none  else  in  Europe  as  I  know)  have,  by 
God's  blessing  and  our  own  industry,  attained  to  and  long  practiced  a 
way  to  deliver  women  in  this  case  without  any  prejudice  to  them  or 
their  infants,  thongh  all  others  (being  obliged,  for  want  of  such  an 
expedient,  to  use  the  common  way)  do  or  must  endanger,  if  not 
destroy,  one  or  both  with  hooks."  In  1C88  Hugh  Chamberlen  went 
to  Amsterdam  and  sold  his  secret  to  Roonhuysen  for  a  large  sum,  who 
in  turn  disposed  of  it  to  Ruysch  and  others,  and,  as  late  as  174fi,  it  was 
the  rule  of  the  Medico-pharmaceutical  College,  at  Amsterdam,  that  ne 
one  should  practice  midwifery  without  first  obtaining  the  secret  meas- 
ure, which  was  imparted  by  their  examining  body  for  a  heavy  money 
consideration.  In  1753  Jacob  de  Vischor  and  Hugo  van  dc  Poll,  who 
had  acquired  the  secret  from  the  daughter  of  a  former  jwssessor,  made 
it  public  jiropcrty ;  but  the  instrument  turned  out  to  be  the  single- 
bladed  voctis.  Wliatever  doubts,  however,  this  exposure  may  have 
cast  upon  the  nature  of  the  Chamberlen  secret  were  set  at  rest,  in 
1815,  by  the  discovery  in  a  former  residence  of  the  family,  in  Wood- 
bam,  in  Essex,  of  a  chest  containing,  besides  letters  and  a  variety  of 
patterns  of  the  vectis,  a  number  of  pairs  of  forceps,  fenestrated,  with- 
out a  pelvic  but  with  an  excellent  cephalic  curve.     Moreover,  Chap- 
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man,  in  a  short  treatise  upon  midwifery,  published  by  him  in  1733, 
stated  that  "  the  secret  meutioned  by  Dr.  Chambcrlen  was  the  use  of 
forceps,  now  well  known  to  the  principal  men  of  the  profession  both 
in  town  and  country."  And  two  years  later,  in  a  second  edition  of  his 
work,  he  published  an  engraving  of  the  instrument,  which  became 
known  as  Chapman's  forceps,  though  it  did  not  differ  from  the  one 
used  by  the  Chamberlens. 

Since  Chapman's  publication,  the  modifications  made  in  the  forceps 
by  obstetric  practitioners  have  been  exceedingly  numerous.  Indeed, 
nearly  every  man  widely  engaged  in  midwifery  practice  finds  it  con- 
venient to  possess  his  own  forceps.  With  few  exceptions,  however, 
the  various  patterns  described  by  authors  do  not  differ  materially  as 
regards  essential  principles,  but  have  each  some  peculiarity  of  con- 
struction which  fits  them  to  supplement  a 
personal  defect  of  the  contriver,  or  to  meet 
some  special  indication.  The  forceps  is  by 
no  means  a  perfect  instrument.  It  is  im- 
possible to  construct  it  in  such  a  way  as  to 
cover  every  need.  In  consulting  practice, 
it  is  convenient  to  possess  a  number  of  for- 
ceps for  different  emergencies.  A  good  pair 
for  general  use  is  necessarily  a  compromise 
between  conflicting 
ff^  J  P\  fll  01  aims,  and  requires, 
IJ     ll     ji       I  for  successful  use,  ex- 

yU/^JJ  III  UU  perience  and  intelli- 
gence to  correct  its 
deficiencies. 

In  selecting  for- 
ceps it  is  well  to  bear  the  following  points  in 
mind  :  We  have  first  to  distinguish  between  the 
long  and  the  short  forceps. 

Short  Forceps. — The  original  instrument  of 
the  Chamberlens  furnishes  the  type  of  the  short 
variety.  By  referring  to  Fig.  156,  it  will  be 
seen  that  the  Chambcrlen  forceps  consisted  of 
two  levers,  made  to  cross  each  other  like  a  pair 
of  scissors,  with  short  handles,  and  blades  di- 
verging just  beyond  the  point  of  articulation. 
The  blades  were  fenestrated  to  lighten  the  in- 
strument, and  to  enable  them  to  seize  the  head 
with  greater  security.  They  were  furnished 
with  a  cranial  curve,  as  has  been  stated,  but 
were  straight  when  viewed  in  profile.  Though  somewhat  rude  in  a]v 
jtearance,  they  were  capable  of  rendering  good  service  when  the  head 
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156. — Forceps  of  Cham- 
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had  once  entered  the  pelric  cavity.  Smellie,  in  place  of  the  mortise 
lock  of  the  Chamberlen  forceps,  which  required  to  be  secured  by  tape 
or  cord,  invented  the  easily  adjusted  English  lock,  and  covered  the 
handles  with  wood  and  a  durable  coat  of  leather.  The  handles  were 
five  and  a  half  inches  in  length,  and  the  blades  six  inches.  Short 
forceps,  modified  somewhat  from  the  Smellie  pattern,  are  used  by 
some  practitioners  at  the  present  day.  It  has  been  thought  uu  advan- 
tage that  they  can  be 
concealed  in  the  pock- 
et, and  slipped  over  the 
child's  head  without 
the  knowledge  of  the 
patient  or  of  the  assist- 
ants. Smellie  lujd 
great  stress  upon  this 
point,  and  says  :  "  As 
women  are  commonly 
frightened  at  the  very 
name  of  an  instrument, 
it  is  advisable  to  con- 
ceal them  as  much  as 
possible  until  the  char- 
act€r  of  the  operator  is 
fully  established."  In 
these  enlightened  days, 
however,  secrecy  is  no 
longer  advisable.  In- 
deed, the  forceps  ought 
never  to  be  used  with- 
out such  exposure  of 
the  vulva  as  will  enable 
the  oi)erator  to  exercise 
every  precaution  for 
the  preseiTation  of  the 
perinasum. 

Long  Forceps. — Smellie  tells  us  he  found,  in  pelves  with  jutting-in 
of  the  sacrum,  that  he  could  not  push  the  handles  far  enough  back- 
ward to  include  between  the  blades  the  bulky  part  of  the  head,  which 
lay  above  the  pubes.  He,  therefore,  to  remedy  this  inconvenience, 
contrived  a  longer  i>air.  curved  on  one  side,  and  convex  on  the  other. 
Thus,  at  an  early  jteriod  the  necessity  for  long  forceps  was  experienced. 
Smellie  was  deeply  impressed,  however,  with  the  dangers  of  high  for- 
ceps operations,  and  sought  to  diminish  the  risks  incidental  to  them 
by  making  the  handles  short  to  free  himself,  ea  he  said,  from  the 
temptation  of  using  too  great  force. 


Kw.  168. — Levrofa  roroeps. 
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Levret,  on  the  contrary,  contemporaneously  with  Smellie,  conTerted 
the  forceps  of   Chapmun  into  a  powerful  tractor  and   compressor. 

He  retained  the  iron  handles,  but 
roughened  the  surfaces,  and  made 
them  slightly  convex,  to  adapt 
them  to  the  palms  of  the  hand. 
The  articulation  was  effected  by 
means  of  a  pivot  and  a  mortis 
The  chief  peculiarities,  however, 
consisted  in  the  weight  and  the 
length  of  the  instrument  and  in 
the  extent  of  the  pelvic  curve.  So 
far  from  these  features  proving 
objectionable,  they  have  b«>en  sub- 
stantially retained  in  modern 
French  instruments. 

The  forceps  of  Smcllio  and 
Levret  are  the  two  type-forms 
from  which  are  derived  the  great 
number  of  the  models  in  vogue  at 
the  present  day. 

The  Naegele  forceps,  extensive- 
ly used  in  Germany,  in  its  main 
features  resembles  the  instrument  of  Smellie.  It  is,  however,  two 
inches  longer,  and  there  is  less  disproportion  between  the  lcn.gth  of 
the  handles  and  the  blades.  The  ui)per  part  of  tiie  handles  is  fur- 
nished with  transverse  shoulders,  hollowed  out  for  the  index  and 
middle  fingers  of  the  hand  which  e.xerts  the  traction  force.  The  lock 
is  that  of  Bruninghausen,  and  consists  of  a  pivot,  surmonnted  by  a 
flat  button,  which  fits  into  a  notch  upon  the  op]>osing  blade. 


"J 
e^H 


A  B  C 

i'lo.  169.— Naagele't  forceps. 


Fio.  160.— Simpson'*  forecp». 

The  Simpson  forceps  iKiasessos  a  relatively  short  handle,  with  tnu 
verse  shoulders,  and  indentations  for  the  fingers  of  the  under  hand.! 
The  English  lock  is  improved  by  the  addition  of  knees  or  projection! 
to  diminish  it?  mobility.     The  cephalic  curve,  in  place  of  starting  at 
the  lock,  is  carried  away  two  and  three  eighths  inches  by  straight, 
parallel  shanks,  an  arrangement  which  makes  it  possible  to  lock  the 
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inBtrument  oatside  the  vulva  even  when  applied  to  the  head  at  the 
brim,  and  which  enables  the  operator  to  bring  the  head  to  the  floor  of 
the  pelvis  without  placing  the  vulva  upon  the  streteh.  The  pelvic 
curve  does  not  exceed  one  inch  and  a  half.  I  have  been  in  the  habit 
of  recommending  this  forceps  to  my  classes  of  medical  students  on 
account  of  the  ease  with  which  it  can  be  applied,  its  solidity,  and  the 
slight  markings  it  leaves,  under  ordinary  circumstances,  upon  the 
child's  head.  It  is,  however,  defective  in  compressive  power,  when 
such  action  is  necessary.* 

The  forceps  of  Hodge,  of  Wallace,  and  of  White,  are  extensively 
used  in  this  country.  Like  those  of  French  make,  they  have  metul 
handles,  and  a  lock  composed  of  a  movable  pivot,  which  slips  into  a 
notch  at  the  moment  of  adjustment.  They  are,  however,  much 
lighter  and  of  more  graceful  outline.  The  shanks  are  long  and  su- 
perimposed.    The  blades  are  provided  with  wide  fenestne,  through 


Flo.  ISl.— Hodge's  Tonept. 


which  the  parietal  bosses  are  intended  to  project.  I  have  tried  each 
of  these  instruments,  and,  though  I  cling  to  Simpson's  forceps  from 
habit,  have  found  them  extremely  serviceable. 

Finally,  in  choosing  forceps,  it  is  well  to  remember  that,  if  there 
are  none  which  are  absolutely  perfect,  there  are  few  which  are  really 
poor.  Objectionable  features  are  very  short  handles  and  thin,  springy 
blades,  with  sharjj-cutting  edges.  A  good  pair  of  long  forceps  renders 
the  possession  of  short  forceps  a  superfluous  luxury. 

Action  of  the  Forceps. — The  forceps  is  primarily  and  essentially  a 
tractor.  When  properly  adjusted,  it  serves  as  a  handle  by  means  of 
which  the  head  can  be  withdrawn  from  the  parturient  canal.  Many 
excellent  operators  are  in  the  habit  of  combining  with  direct  traction 
a  side-to-side  swaying  of  the  forceps-handles  with  a  view  of  determin- 
ing the  alternate  descent  of  the  lateral  surfaces  of  the  cranial  vault. 
No  doubt  these  so-called  pendulum  movements  increase  the  extractive 

•  The  ioBtniment-makors  of  tlii»  city  arc  accustomed  to  make  for  uie  an  iDStruinCDt 
exactly  copied  from  a  pair  of  forceps  brought  by  me  from  Edinbargh  in  1865.  Many  of 
the  forrepa  bearing  Siiopson's  name  in  this  country  hare  only  a  faint  resemblance  to  ibe 
original  model. 
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power  of  the  forceps.  The  increase  is,  howeyer,  obtained  at  the  ex})ease 
of  the  miiternal  tissues.  They  should,  therefore,  be  discountenanced. 
As  to  the  efficiency  of  direct  tractions,  I  am  able  to  speak  from  ex- 
perience. At  first  insisted  upon  by  the  Vienna  Bciiool,  they  have 
found  warm  advocates  in  Matthews  Duncan,*  of  Loudon,  and  Albert 
Smith, f  of  Philadelphia. 

The  crossing  of  the  forcei«  at  the  lock  renders  it  impossible  to 
resort  to  traction  without,  at  the  same  time,  exercising  conipressioo 
upon  the  ciiild's  head.  When  the  forceps  is  applied  laterally  over 
the  parietal  bones,  moderate  pressure  is  harmless  to  the  child,  and 
undoubtedly  facilitates  in  some  degree  the  act  of  delivery.  When  the 
head  is  high  in  the  i)elvis  before  rotation  is  completed,  the  lateral 
application  is  rarely  possible.  If  the  forceps  is  applied  obliquely  wilii 
one  blade  over  the  side  of  the  brow,  and  the  other  over  the  side  of  the 
occiput,  bulging  takes  place  in  the  opposite  oblique  diameter — a  result 
which  tends  to  retard  rather  than  to  aid  extraction.  Nevertheless, 
even  at  the  brim  some  compressive  force  is  necessary  to  seize  the  bead 
solidly,  and  to  avoid  sIip])ingof  the  blades. 

When  the  blades  of  the  forceps  are  introduced  within  the  uterna, 
contractions  are  apt  to  be  excited.  This  so-called  dynamic'  influence, 
though  an  ancillary  property  of  the  instrument,  is  often  of  consider- 
able service  in  aiding  delivery. 

Indications. — It  would  bean  unprofitable  undertaking  to  enumerate 
all  the  conditions  which  render  forceps  advisable.  The  indications  for 
their  use  maybe  summed  up  in  two  general  propositions.  The  forcci» 
is  applicable — 1.  In  cases  where  the  ordinary  forces  operative  daring 
labor  arc  insufficient  to  overcome  the  obstacles  to  delivery ;  2.  In  cosea 
wheje  speedy  delivery  is  demanded  in  the  interest  of  either  mother  or 
child. 

Both  these  propositions  are,  however,  subject  to  the  limitation 
that,  in  the  selection  of  the  mode  of  delivery,  choice  should  be  made 
specially  with  reference  to  the  maternal  safety.  Fortunately,  in  the 
great  proportion  of  cases  the  interests  of  both  mother  and  child  are 
identical. 

Preparations  for  Forceps  Deliveries. — Wheu  it  has  been  decided  to 
deliver  by  forceps,  it  is  a  good  \)\ai\  always  to  place  the  patient  cross- 
wise in  bed,  with  the  head  raised  by  a  pillow,  and  with  the  hips  well 
over  the  edge  of  the  bed.  To  be  sure,  many  prefer,  in  simple  cases,  to 
disturb  the  patient  as  little  as  possible,  and  pride  themselves  upon  being 
able  to  slip  in  the  forceps  and  deliver  without  the  seeming  of  an  ojwra- 

however,  more  than  coun- 
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•  DcMCAM,  "  Against  the  Pendulum  Morenicnt  in  working  the  Midwifery  Foreep»,* 
"  Trans,  of  the  Obstel.  Soc.  of  Edinburgh,"  vol.  iv,  p.  IPH. 

f  Smith,  "The  Pendulum  Leverage  of  Obstetric  Forceps,"  "  Trans,  of  the  Am.  Oynec 
Soc.,"  ToL  iii,  p.  286. 
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terbalunccd  by  the  increased  risk  of  injuring  the  vulva  and  perinajuni, 
when  the  operator  is  comj)clIcd  to  assume  a  constrained  or  awkward 
position. 

In  this  country,  aa  in  France  and  Germany,  it  is  customary  to 
place  the  patient  upon  her  back  ;  whereas  in  England  she  is  made  to 
lie  upon  her  left  side.  The  difference  is  not  nmteriul.  In  the  descrip- 
tion to  follow  it  will  be  assumed  that  the  dorsal  position  is  the  only  one 
likely  to  be  selected. 

At  the  beginning  it  is  well,  in  most  cases,  to  bring  the  patient  well 
under  the  inlluence  of  an  anaesthetic.  This  I  am  accustomed  to  do 
before  changing  the  patient's  position.  In  easy  cases  the  accoucheur 
can  administer  the  anajsthetic  before  operating,  and  then  leave  the  con- 
tinuance of  the  chloroform-  or  ether-giving  to  any  intelligent  bystander 
who  acts  under  his  supervision.  In  difficult  cases,  however,  it  is  better 
to  send  for  a  skilled  assistant  who  is  capable  of  taking  entire  charge  of 
the  ansBsthesia,  that  the  operator's  attention  may  not  be  diverted  from 
the  work  he  has  in  hand. 

Before  applying  the  forceps,  care  sliould  be  taken  to  ascertain  the 
position  of  the  head,  and  to  make  sure  that  the  membranes  have  freely 
ruptured.  Forc«ps  applied  directly  to  the  membranes  might  do  harm 
by  causing  a  premature  detachment  of  the  placenta.  The  iwsition  of 
the  OS  and  the  degree  of  its  dilatation  should  likewise  be  determined. 
In  excessive  anteversion  the  head  sometimes  bulges  out  the  anterior 
wall  of  the  cervix,  and  thins  the  cervical  tissues  to  such  an  extent  that 
the  sutuivs,  the  fontanelle,  and  contour  of  the  head,  can  be  distinctly 
felt,  as  though  the  head  had  entered  uncovered  into  the  vagina ; 
whereas,  in  fact,  the  undilated  os  is  situated  high  up,  and  with  care 
may  be  found  looking  backward  in  the  direction  of  the  sacrum.  It  is 
only  necessary  to  indicate  the  jiossibility  of  such  a  source  of  error  to 
insure  the  caution  necessary  for  the  avoidance  of  forceps  applications 
to  the  cervix. 

As  a  preliminary  to  all  obst-ctrical  operations,  both  bladder  and 
rectum  should  be  emptied.  The  blades  of  the  forceps  should  be 
dipped  in  warm  water  to  remove  the  chill  from  the  steel,  and  should 
bo  smeared  with  some  oily  substance  to  reduce  to  the  minimum  the 
friction  produced  by  their  passage  into  the  utero-vaginal  canal. 

Practically  it  is  important  to  distinguish  between  forceps  opera- 
tions at  the  brim  and  those  conducted  after  the  head  has  entered  the 
cavity  of  the  jx^lvis.  The  latter  are  8imi)le.  safe,  and  easy  of  accom- 
plishment, requiring  only  skill  in  the  miin.ngement  of  the  perinaeum  ; 
while  the  former  belong  in  the  category  of  capital  operations,  and  call 
for  a  large  degree  of  patience,  experience,  and  obstetrical  tact  to  bring 
to  a  successful  i^stie. 

Forceps  at  the  Pelvic  Outlet. — The  special  indications  for  forceijs 
when  the  head  is  low  in  the  pelvis  are  so-called  rigidity  of  the  peri- 
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nsenm,  stenosis  of  the  rnginol  orifice,  and  conditions  demanding  opeedj 
delivery. 

The  condition  termed  rigidity  of  the  ])erinseum  is  usually  the  sign 
of  failing  uterine  action.  So  long  as  the  labor-pains  are  good,  the  ex- 
ternal parts  progressively  soften  and  relax  in  preparation  for  the  ad- 
vancing head.  If  after  the  head  reuohos  the  floor  of  the  pelvis  ilie 
pains  losetiioir  expulsive  character,  the  perinseum  may  be  rigid  simply 
because  the  ordinary  physiological  forces  which  induce  softening  are 
absent,  or,  in  case  softening  has  already  begun,  the  iierinteum  may 
become  rigid  from  the  sustained  pressure  to  which  it  is  subjected. 
In  either  contingency  intermittent  tractions  made  with  forceps,  in 
imitation  of  the  uaiural  mechanism,  furnish  the  speediest  and  safest 
method  of  overcoming  the  resistance  of  the  soft  parts. 

Stenosis  of  the   vulva  is  sometimes  the   result  of  old  cicntrice*. 
Oftener  it  is  found  where  there  is  faulty  direction  of  the  child's  head, 
the  vertex  bulging  the  perinieum  in  place  of  serving  as  ii  dilating 
wedge  to  the  vulval  orilice.     The  danger  of  central  perforation  of  the 
perinseum  is  best  averted  by  applying  forceps  and  bringing  the  occi- 
put well  forward  under  the  arch  of  the  pubes.     The  commonest  condi- 
tions demanding  speedy  delivery  are  convulsions,  exhaustion,  ond  fe- 
brile disturbances  in  the  mother,  and  dangers  threatening  the  life  of 
the  child.     It  is,  however,  of  great  importance  to  keep  in  mind  the 
relation  that  the  prolongation  of  the  second  stage  of  labor  l)ean  to 
these  very  dangers.     So  long  as  the  head  advances  through  the  par- 
turient canal  by  regular  progression,  the  vagina  jiours  out  an  abundant 
secretion  of  mucus  and  relaxation  takes  place.     If  the  advance  of  the 
head  is  arrested  from  the  dying  out  of  the  pains,  or  from  other  canses. 
the  continuous  pressure  exercised  by  the  head  nj)on  the  soft  parts  pro- 
duces venous  stasis,  oedema,  disappearance  of  the  secretion,  and  final- 
ly inflammatory  infiltration.     The  genitals  become  therefore  hot,  dry, 
swollen,  and  friable,  the  intensity  of  the  symptoms  depending  npon 
the  more  or  less  close  adaptjition  of  the  head  to  the  bony  walls  of  the 
j)elvic  cavity.     It  is  easy  to  understand  that  with  these  conditions  the 
temiwraturc  rises  and  the  pulse  becomes  frequent ;  if  the  urethra  is 
comi)rc8scd,  retention  of  urine  with  convulsions  may  follow  ;  wliile.  as 
after-results,  we  may  have  phlegmasia!  extending  to  the  pelvic  cellular 
tissue  and  thence  to  the  pcritonseum.     Pressure  too  long  continued 
can   produce  necrosis,  and,  as  sloughing  occurs,  vcsico-  and   recto- 
vaginal fistula?.     At  the  same  time  there  is  recii)rocal  pressure  exer- 
cised by  the  bony  walls  upon  the  child's  head,  and  close  retraction  of 
the  uterus  npon  the  foetus.     The  first  cause  may  lead  to  retarded  heart- 
action  and  intra-cranial  extravasations  of  blood  ;  while  the  second  is  a 
fniitful  source  of  asphyxia,  owing  to  the  diminution  of  the  maternal 
blood-currents  which  circulate  through  the  j)laccnta. 

In  view  of  the  foregoing,  it  will  bo  seen  that  forceps  ie  not  alone 
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indicated  in  the  presence  of  perils  fnlly  deycloped,  but  is  of  still 
greater  service  as  a  prophylactic  against,  the  dangers  of  an  uudaly 
lengthened  second  stage. 

It  is  in  Tain  to  lay  down  well-defined  rules  as  to  the  precise  time 
at  which  the  forceps  should  be  upj)lied.  Formerly  it  wiia  advised  to 
wait  for  the  advent  of  a  thin,  reddish-brown  discharge.  As  the  latter 
simply  consists  of  scrum  commingled  with  blood  from  overstrained 
capillaries,  it  furnishes  a  sign  that  delivery  has  been  delayed  too  long. 
Some  counsel  applying  forceps  two  hours  after  the  completion  of  the 
first  stage  of  labor,  and  proclaim  longer  waiting  a  useless  barbarity. 


Fio.  Its.— Introduction  of  blades. 


Clearly,  however,  it  is  not  so  much  the  length  of  the  second  stage  of 
labor  which  furnishes  the  indication  for  forceps  as  the  degree  of  the 
reciprocal  pressure  exercised  between  the  head  and  the  pelvis.  A  val- 
uable index  to  this  pressure  is  furnished  by  the  caput  succedanenm. 
In  the  second  stage,  a  scalp  tumor  of  large  circumference  can  only  be 
produced  by  the  circle  of  the  bony  pelvis.  Such  a  tumor,  increasing 
in  aize,  without  any  evidence  of  progress  in  the  delivery,  is  a  signifi- 
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cant  evidence  of  pressure,  aad  furnishes,  tliereforc,  the  most  reliable 
indication  for  forceps. 

Wiiether  the  case  with  which  forceps  can  be  applied  at  the  oatlet 
and  tho  safety  which  attends  its  employment  justify  \t»  use  as  a 
means  of  saving  the  physician's  time,  or  the  patient  from  an  addi- 
tional hulf-hour  of  suffering,  are  questions  which  are  at  least  de- 
batable. I  can  only  say  that,  with  increasing  experience,  my  own 
practice  has  grown  more  and  more  conservative,  and  my  own  belief 
ia  that  true  wisdom  requires  us  to  abstain  from  even  trivial  oper- 
ations so  long  as  jyature  is  able  to  do  her  work  without  onr  assist- 
ance. 

The  operation  consists  of  four  acts,  viz.:  1.  Introduction  of  tho 
blades  ;  2.  Looking  ;  3.  Tractions  ;  4.  Bemoval  of  the  instrument. 

Introduction  of  Blades. — In  introducing  the  forceps,  each  blade, 
if  a  long  one  with  pronounced  jwlvic  curve,  should  be  seized  like  a 
pen  near  the  lock,  and  should  be  held  nearly  vertically,  with  the  ex- 
tremity in  correspondence  with  the  slit-like  opening  of  the  vulva.  In 
the  Simpson  forceps,  which  jiossesses  only  a  moderate  pelvic  curve, 
the  handle  should  be  lightly  grasped  in  the  half  hand,  and  held  at 
the  outset  nearly  parallel  to  Pouj)art's  ligament.  Owing  to  the  ar- 
rangement of  the  lock,  the  left  blade  sliould  be  passed  first.  The 
handle  should  accordingly  bo  hold  in  the  left  hand,  while  two  or 
three  fingers  of  the  right  hand,  inserted  between  the  head  and  the 
vagina,  serve  to  guide  and  guard  the  point  dnring  its  introduction. 
The  pass,age  of  the  blade  should  take  place  only  during  the  i^tcr^■al8 
between  the  pains.  It  is  customary  to  pass  each  blade  at  fii-st  opposite 
thesacro-iliac  articulation,  and  then  to  change  the  direction  as  required, 
after  the  point  has  reached  the  linea  terminalis. 

In  introducing  the  forceps-blades,  the  two  curves  of  the  instrument 
should  be  borne  in  mind.  By  directing  the  handle  toward  the  thigh 
of  the  mother  which  corresponds  in  name  to  the  blade,  the  latter  is 
made  to  glide  over  the  convex  surface  of  the  child's  head  ;  by  sinking 
the  handle,  the  pelvic  curve  follows  the  axis  of  the  i)elviB.  Tho  two 
movements  should  bo  made  slowly,  but  simultaneously,  and  under  the 
guidance  of  the  inserted  fingers.  But  slight  force  is  necessary.  The 
point  of  the  blade  should  impinge  rather  upon  the  fingers  than  upon 
the  child's  head.  When  the  left  blade  is  in  place,  the  handle  should  be 
lowered  and  intrustvd  to  an  assistant.  The  riglit  should  be  introduced 
on  the  right  side,  under  the  guidance  of  two  to  three  fingers  of  the  left 
hand,  in  accordance  with  the  same  general  rules. 

The  cephalic  curve  of  the  forceps  is  intended  to  correspond  to  the 
lateral  surfaces  of  the  child's  head.  When  the  rot^ition  of  the  occiput 
under  the  symphysis  is  complete,  it  is  only  necessary  to  sink  the  han- 
dles to  make  the  blades  assume  the  natural  position  over  the  parietal 
boflses.     If  the  head  is  still  in  an  oblique  diameter,  the  forceps  should 
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be  applied  in  the  opposite  oblique  diameter.  When,  therefore,  the  oc- 
ciput is  left  anterior,  the  left  blade  should  be  allowed  to  remain  oppo- 
site the  sacro-iliac  articulation,  while  the  right  blade,  by  sinking  and  at 
the  same  time  rotating  the  handle,  is  swept  forward  to  the  right  ace- 
tabulum.    If  the  head  is  right  anterior,  the  left  blade  is  at  once  swept 
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forward  toward  the  left  acetabulum,  while  the  right  blade  is  allowed 
to  remain  opposite  the  8a<;ro-iliae  articulation.  If  the  sagittal  suture 
occupies  the  transverse  diameter,  the  forceps  should  lie  applied  in  the 
oblique  diameter  of  the  same  name  as  the  side  toward  which  the  occi- 
put is  turned.  This  is  best  accomplished  by  first  applying  the  forcejis 
in  the  usual  way  ;  then,  leaving  the  occipital  blade  in  the  excavation  to 
the  side  of  the  promontory,  with  the  guiding  fingers  inserted  into  the 
vagina,  direct  the  frontal  blade  forward  toward  the  acetabulum.  Dur- 
ing this  mana?a\Te  the  handle  should  be  held  loosely.  The  forceps  will 
seize  the  head  very  nearly  between  the  anterior  frontal  and  the  oppo-site 
posterior  parietal  protul)erancc.  The  direct  application  of  the  forceps 
to  the  sides  of  the  head,  with  one  blade  Iteneath  the  sjTnphysis  and  the 
other  opiwsite  the  promontory,  is  sometimes  practicable,  but  is  unde- 
serving of  commendation.* 

Lockinij. — When  the  occiput  is  rotated  to  the  front,  and  the  blades 
are  applied  to  the  sides  of  tlie  head,  locking  is  a  very  simple  matter. 
The  handles  should  be  grasped  in  the  full  hand,  with  the  thumbs 

•  The  application  of  the  forocpa  to  the  aides  of  the  pelviB,  nriihout  refercnco  to  the 
position  of  the  child's  head,  hns  many  warm  adTooutcs.  That  the  head  can  be  dclircrcd 
in  this  way  is  beyond  nil  question.  These  so-called  direct  applications  I  practiced  excbi. 
gi»cly  for  some  years,  and  it  wm  only  (rradiially  that  I  became  convinced  of  the  superi* 
orit;  of  the  methods  the  description  uf  nhieh  has  been  giren. 
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directed  upward.     Coaptation  is  secured  by  slight  moTcments  of  Ihc 
blades  as  the  operator  sinks  the  handles  downward. 

When  the  head  is  transverse  it  is  often,  on  the  contrary,  diflBcuJt 
to  bring  the  separate  parts  of  the  lock  in  apposition.    Under  such 
circumstances  no  force  should  be  used,  but  the  blades  should  be  with'^ 
drawn  u  little,  and  the  attempt  made  to  adjust  the  lock  by  gentli 
movements  in  reintroducing  them. 

After  locking,  a  tentative  traction  should  be  made  to  ascertain 
whether  the  head  is  seized  securely.  In  bringing  the  blades  together 
some  caution  should  be  observed  lest  the  hair  of  the  pubcs,  or  the 
labia,  become  included. 

Tractions. — The  instrument  should  be  seized  with  the  right  or 
stronger  hand,  with  the  back  of  the  hand  turned  upward.     In  forceps 


Flo.  164. — Method  of  making  tractions. 

provided  with  transverse  shoulders,  the  index-finger  should  be  placed 
over  one  shoulder,  and  the  remaining  fingers  over  the  other.  The  left 
hand,  with  the  palm  upward,  seizes  the  handles  from  below  and  aids  in 
extraction.    When  the  handles  are  far  apart,  the  index-finger  of  the 
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left  hand  should  be  introduced  into  the  vagina  from  time  to  time,  to 
determine  the  position  of  the  forceps-blades,  and  to  estimate  the 
amount  of  pressure  upon  the  child's  head  during  tractions. 

Steady  tractions  are  preferable  to  pendulum  or  rotary  ones.  Trac- 
tions are  most  effective  when  made  during  a  pain.  This  is  si^ecially 
the  case  when  the  rotation  of  the  head  is  incomplete,  ilowever,  in  the 
absence  of  pains,  it  is  often  necessary  to  use  the  forceps  as  a  substitute 
for,  instead  of  a  reenforcement  of,  the  propulsive  action  of  the  uterus. 
Pressure  through  the  abdominal  walls  upou  the  uterus,  made  by  a 
skilled  assistant  during  tractions,  is  here,  as  in  other  obstetrical  opera- 
tions, an  adjuvant  of  great  value.  Tractions  should  not  be  too  pro- 
longed. When  not  made  in  unison  with  the  pains,  they  should  not 
exceed  one  to  two  minutes  in  duration.  The  head  should  then  be 
allowed  to  recede.     Haste  in  delivery  exposes  the  patient  to  the  dan- 
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gers  of  laceration  aud  jifisf-partum  bsemorrhage.  The  alternate  de- 
scent and  recession  of  the  head  soften  the  external  parts,  and  are  the 
best  means  of  overcoming  rigidity.  As  the  head  advances,  time  should 
bo  given  for  the  uterus  to  retract  upon  its  contents,  for,  when  the 
pains  are  deficient,  retraction  after  the  sudden  emptying  of  the  uterus 
is  apt  to  be  imperfect  or  of  short  duration. 
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Tractions  should  at  first  be  made  downward,  until  the  heftd  had 
descended  below  the  symphysis  pubis  ;  they  should  then  be  made  in  a 
horizontal  direction  until  the  occiput  ap|)ears  at  the  vulva.  When  in 
doubt  about  the  direction,  the  handles  should  be  held  loosely  during  a 
pain,  to  serve  as  an  index  of  the  proper  line  of  traction.  If  rotation  has 
not  previously  taken  place,  it  may  be  aided  by  the  forceps,  though 
rotation  usually  occurs  spontaneously  as  the  head  descends.  If  the 
head  was  transverse,  the  forceps  requires  to  be  readjusted  after  rotn- 
tion,  either  by  removing  the  blades  and  then  reapplying  them,  or  by 
sinking  the  handle  of  the  posterior  blade  and  raising  the  handle  of  the 
anterior  one. 

When  the  parietal  bosses  are  in  the  act  of  pissiog  through  the 
Tulva,  tractions  should  no  longer  be  made  during  the  pains.  The 
oiierator should  stand  to  the  right  of  the  patient,  and  seize  the  handles 
in  the  left  hand.  During  the  inter^■al8  of  a  pain,  by  alteniately  sink- 
ing and  raising  the  handles,  the  periuaeum  and  vulva  can  be  gradually 
dilated.  So  soon  as  the  convexity  of  the  pcrinteum  is  marked,  and 
the  parietal  bosses  press  upon  the  commissure,  it  is  better  to  sink  the 
handles  during  a  pain,  so  as  to  flex  the  head  to  its  greatest  extent,  and 
cause  the  vertex  to  present.  When  the  vulva  is  sulHcicntly  dilated,  it 
is  only  necessary  to  raise  the  handles  toward  the  abdomen  to  complete 
the  extrusion  of  the  head,  and  finish  the  delivery. 

i^emom/.— Although  not  generally  recommended,  it  is  always  my 
custom  to  remove  the  forceps  so  soon  aa  the  chin  can  be  reached  by  the 
index-finger  introduced  into  the  rectum.  The  head  has  then  for  the 
most  part  emerged  from  the  jwlvis,  and  its  extrusion,  if  it  does  not 
occur  spontaneously,  can  be  easily  effected  by  any  one  reasonably 
familiar  with  the  mechanism  of  parturition.  The  blades  of  the  for- 
ceps, though  of  no  great  thickness,  still  add  something  to  the  disten- 
tion of  the  vulva.  Moreover,  with  expert  nuuiagemcnt.  the  guidance  of 
the  head  through  the  vulva  and  the  utilization  of  all  unoccupied  si)ace 
beneath  the  pubic  arch  can  be  accomplished  much  more  safely  by  the 
band  than  by  the  most  skillful  use  of  the  forceps.  The  removal  is  ac- 
complished by  unlocking  and  reversing  the  direction  the  handles  fol- 
lowed in  their  introduction.  To  avoid  compressing  the  soft  parts 
against  the  rami  of  the  puljes,  I  am  accustomed  to  jjlace  two  fingers  of 
the  unemployed  hand  upon  the  upper  border  of  the  blade,  and  use 
them  as  a  fulcrnm  around  which  the  blade  should  be  rotated. 

Forceps  at  the  Brim.— The  safe  conduct  of  the  head  through  the 
pelvic  brim  by  means  of  the  forceps  is  an  achievement  which  re^iuim 
an  accurate  appreciation  nf  the  dangers  to  be  avoided  and  the  difficul- 
ties to  be  overcome.  The  forceps  as  a  means  of  accelerating  delivery 
is  sometimes  called  for  when  the  head  is  at  the  brim  in  cases  of  acci- 
dental hwmoiThage.  of  placenta  pra?via.  of  eclampsia,  of  pelvio  ob- 
struction, and  in  failure  of  uterine  pains. 
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So  long,  indeed,  as  the  head  is  movable  at  tlie  brim,  and  version  ia 
practicable,  the  latter  operation  furnishes  the  safer  mode  of  dcliverr. 
After  the  waters  have  drained  away,  and  retraction  of  the  uterus  ren- 
ders version  impossible,  a  tentative  application  of  the  forceps  niny  be 
made  to  test  the  adaptability  of  the  head  to  the  pelvic  caual.  Persist- 
ent attempts  to  drag  tlie  head  into  the  pelvis  by  brute  force,  after 
moderate  tractions  have  failed  to  eflfect  an  advance,  sliould  bo  regarded 
as  criminal,  exposing  as  they  do  the  maternal  tissues  unavailingly  to  in- 
juries whicli  are  always  serious,  and  which  may  prove  fatal. 

When,  however,  the  head  has  become  fixed,  which  does  not  occnr 
until  after  the  engagement  of  its  largest  circumference,  the  difficulties 
of  forceps  ojierations  are  greatly  diminished.  Still,  dangers  to  the 
mother  arise  from  the  fact  that  the  blades  have  to  be  passed  into  the 
lower  segmentof  the  uterus,  where,  owing  to  the  extreme  vulnerability 
of  the  uterine  tissues,  lesions  are  only  to  be  avoided  by  the  patient 
carrying  out  of  a  multitude  of  precai;tionary  measures  ;  to  the  child, 
from  the  rarity  of  the  occasions  which  permit  the  blades  to  he  applied 
to  the  sides  of  the  head,  to  which  the  cephalic  curve  is  alone  adapted. 

Operation. — In  introducing  the  forceps,  the  tips  of  the  lingers  of 
the  guiding  hand  should  be  inserted  between  the  child's  head  and  the 
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cervix.  In  this  way  we  insure  (he  entrance  of  the  extremities  of  the 
blades  into  the  uterus  in  place  of  into  the  cul-de-sar  of  the  vagina.  It 
is  generally  customary  to  apply  the  forceps  to  the  sides  of  the  pelvis, 
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without  reference  to  the  position  of  the  child's  head.  ^Vs  a  rule, 
under  the  conditiona  mentioned,  the  head  will  be  fonnd  to  liare  been 
seized  obliquely — i.  e.,  with  tlie  posterior  blade  over  the  parietal  boss, 
and  the  anterior  blade  near  the  coronal  suture.  Thus  applied,  close 
approximation  of  tlie  handles  is  impossible,  and 
the  tips  are  correspondingly  separated  from  oni." 
another.  Considerable  compression  of  the  han- 
dles is  necessary,  therefore,  to  prevent  the  iusirii- 
mcnt  from  8li])i)ing,  the  degree  of  pressure  de- 
pending naturally  upon  the  extractive  force  requi- 
site to  advance  the  head.  The  adjustment  of  the 
lock  often  requires  considerable  patience,  and 
sometimes  the  exercise  of  moderate  force  is  neces- 
sary to  bring  the  parts  into  juxtaposition. 

Even  when  the  instrument  has  been  applied 
according  to  the  strict  rules  of  art,  it  will  be  found 
not  infrequently  that  the  upjier  border  of  the  an- 
terior and  the  lower  border  of  the  posterior  blade 
will  project  beyond  the  tissues  of  the  scalp,  and, 
unless  managed  with  care,  the  exposed  edges  are 
liable  during  extraction  to  cut  deeply  into  the  soft 
structures  of  the  parturient  canal. 

When  the  cervix  is  only  partially  dilated,  the 
forceps  should  be  employed,  not  as  an  extractive 
instrument,  but  simply  to  bring  the  head  into  tbftj 
cervical  canal  to  act  as  a  dilating  wedge,  by  mear 
of  which  the  gradual  and  safe  expansion  of  the  os 
may  be  accomplished.  If  tiie  head  be  made  to  de- 
scend and  then  allowed  to  recede  at  short  inter- 
vals between  the  pains,  in  time  the  cervix  will  b^j 
found  to  soften  and  yield  in  the  same  manner  asi 
rigid  pcrinsGum  ;  whereas  the  resistance  of  an  UD- 
dilnted  cervix  can  only  be  overcome,  when  violent 
tractions  are  made,  by  the  production  of  lacera- 
tions extending  to.  or  even  above,  the  vnginnl 
junction,  in  seeking  to  effect  dilatation  of  the 
cervix  through  the  forceps,  the  ntmost  caution 
should,  however,  be  observed.  At  short  inter 
the  linger  should  be  slipped  into  the  vagina 
note  whether  the  tension  of  the  cervix  is  raised 
during  tractions  to  dangerous  proportions.  Es- 
pecial att^'ntion  should  \>e  paid  to  the  condition  of 
the  parts  during  a  pain,  as,  when  the  uterus  contracts,  the  os  exter 
num.  which  previously  was  soft  and  dilatable,  frequently  forms  n* 
sharp,  resistant  border. 
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Dr.  I.  E,  Taylor  has  devised  a  long,  narrow-bladed  pair  of  for- 
ceps, capable  of  introduction  through  a  cervix  measuring  one  and  a  half 
inch  in  diameter,  which  he  has  used  with  advantago  m  the  manner 
above  described  at  a  very  early  stage  of  labor. 

In  cases  where  it  is  necessary  to  expedite  delivery,  the  resistance  of 
the  incompleti^ly  dilated  os  may  be  overcome  by  a  number  of  incisions 
about  one  fourth  of  an  inch  m  depth,  made  with  a  blunt-pointed  bis- 
toury passed  between  the  cervix  and  the  child's  head.  It  is  very  rare, 
however,  that  tiiis  otherwise  trivial  operation  is  really  called  for. 

In  drawiiig  the  head  through  the  superior  strait,  the  tractions  should 
be  made,  as  nearly  as  the  perina?um  will  permit,  vertically  downward. 
In  doing  this,  however,  care  must  be  taken  lest  the  jMjlvic  curve  bo 
brought  so  far  forward  above  the  symphysis  pubis  as  to  subject  the  ma- 
ternal tissues  to  injurious  pressure.  On  the  other  hand,  it  is  neces- 
sary not  to  prematurely  raise  the  handles  of  the  forceps,  as,  in  that 
case,  the  head  is  simply  crowded  forcibly  against  the  anterior  pel- 
Tic  wall.  The  best  means  of  avoiding  these  two  difficulties  is  to  ex- 
ercise great  patience,  and  be  content  with  a  very  gradual  advance  of 
the  head,  as,  by  omitting  anything  like  rude  force,  the  risks  arisiiig 
from  misdirected  tractions  are  kept  within  the  limits  of  safety.  Many, 
indeed,  seek  to  prevent  the  anterior  pressure  of  the  forceps,  by  placing 
the  left  hand  upon  the  lock,  and  using  it  as  a  fulcrum  around  which 
rotation  of  the  instrument  is  effected.  As  the  right  hand  has  then 
to  be  employed  at  the  same  time  to  make  tractions  and  to  raise  the 
bandies,  the  method  requires  both  strength  and  expcrtncss  to  be  suc- 

iful. 

In  all  high  operations  where  the  cervix  is  sufficiently  dilated,  I  can 
not  too  strongly  recommend  the  ingenious  forceps  of  M.  Tamier,  which, 
by  its  construction  and  action,  obnates  to  a  great  extent  the  foregoing 
objections  to  the  more  familiar  models. 

M.  Taniier's  original  model  possessed  two  distinctive  featnres  :  1. 
The  shanks,  in  place  of  running  forward  continiions  with  the  pelvic 
curve,  were  bent  backward,  so  that  the  handles,  when  placed  horizon- 
tally, occupied  a  level  three  and  a  half  inches  above  the  plane  of  the  pos- 
terior curve  of  the  blades.  This  Tamier  curve  was  intended  to  make 
It  possible  to  adjust  the  blades  to  the  sides  of  the  jwlvis  at  the  brim, 
without  subjecting  the  soft  parts  in  front  or  the  perina?um  below  to 
pressure.  In  high  o])crations  such  a  curve  is  of  undoubted  advjuitage, 
but  at  tiic  lower  strait,  unless  the  blades  are  accurately  applied  to  the 
sides  of  the  child's  head,  the  posterior  borders  of  the  blades  are  apt  to 
cut  deeply  into  the  vaginal  wall,  so  soon  as  the  converging  soft  parts 
embrace  tightly  the  advancing  head.  Probably  for  this  reason  Tar- 
nier,  in  his  latest  model,  has  restored  to  his  instrument  the  ordinary 
pelvic  curve.  2.  The  second  and  permanent  feature  consists  in  the 
attachment  of  two  movable  traction-rods  to  the  lower  curvature  of  the 
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blades.  These  rods  are  curved,  according  to  the  model  employed,  to 
correspond  to  the  lower  border  of  the  shanks.  In  Tarnicr's  instrument 
the  rods,  when  not  in  use,  are  affixed  by  projecting  pegs.  A  trans- 
verse screw,  crossing  the  handles  below  the  lock,  approximates  the 
blades  to  the  surface  of  the  child's  head.  When  the  instrument  is 
adjusted,  the  outer  ends  of  the  traction-rods  are  detached  and  inserted 
into  a  socket-joint  belonging  to  a  strong  st«el  bar  with  a  downward 
curve,  and  furnished  with  a  transverse  handle  which  can  be  moved  in 
any  direction  by  means  of  a  universal  joint.  Tractions  ure  made  by 
means  of  this  transverse  handle  alone.  As  the  head  desoeuds,  the 
handles  proper  rise  upward  and  serve  aa  an  index  to  show  tlje  direc- 
tion in  which  tlie  force  should  be  exerted.  By  simply  raising  the 
tractiou-rods  in  a  line  with  the  curved  slianks,  the  blades  of  the  for- 
ceps swing  always  in  the  transverse  diameter,  and  the  head  follow* 
approximately*  the  axis  of  the  pelvis.  To  one  accustomed  only  to 
the  familiar  forceps,  the  facility  with  which  delivery  can  be  accom- 
plished  by  Tarnier's  instrument  would  seem  hardly  credible. 

Mr.  Stohlmann  has  modified  for  me  the  original  forceps  of  Tamicr 


Fio.  168.— Author's  modlflcAtion  ofTimier's  foroepo. 


by  making  the  blades  much  lighter,  modeling  them  somewhat  after 
those  of  the  well-known  instrument  of  Wallace.  This  alteration  makes 
their  application,  especially  in  contracted  pelves,  or  through  an  imper- 
fectly dilated  08,  a  much  easier  matter.  In  place,  too,  of  the  very 
clumsy  socket-joint  into  which  the  traction-rods  are  inserted,  he  has 
substituted  the  key  arrangement  shown  in  Fig.  168,  by  means  of  which 
the  handle  can  be  adjusted  or  removed  in  a  few  seconds  of  time. 

In  spite  of  the  example  of  the  illustrious  author  of  the  axis-traction 
principle,  I  still  cling  to  the  Tarnior  curve.    It  enables  the  operator  to 

♦  I  MM  the  word  "  approximotolv,"  for  my  own  experience  does  not  suatnin  tlio  tJe* 
tlmt  the  handles  of  the  forceps  fiiml!<h  an  infolliliN;  guide  to  the  direction  in  which  Irac- 
tionn  ehould  he  made.  In  this  respect  I  am  in  entire  aijrecmcnt  with  Hreus  ("  Die  Bockcn- 
Kinpnngf-Zanjron,"  Vienna,  188.1),  vii.,  that  the  advanliige  of  llie  Tarnior  principle  con- 
fists  loss  in  the  m.itbcniatical  accuracy  of  the  tractions  than  in  the  freedom  of  motion 
liiAt  the  trociion-rods  permit  to  the  head. 
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seize  the  head  more  advantageoualy  at  the  brim,  and,  in  my  experience, 
it  facilitates  greatly  the  descent  of  the  head  in  the  axis  of  the  superior 
straits.  Mr.  Stohlmann  has  recently  made  for  mc  a  pair  of  narrow- 
bladed  forceps  with  axis-traction  rods  and  Tarnier  curve  for  cases  in 
which  the  dilatation  of  the  ceryix  is  insufficient  to  permit  the  intro- 
duction of  the  wide  blades  of  the  ordinary  instrument.  In  high  ojieni- 
tions  the  operator  will  find  axis-tractiou  most  effective  when  the  pa- 
tient is  placed  upon  her  left  side. 

When  the  head  has  been  brought  to  the  floor  of  the  pelvis,  unless 
the  occiput  has  jjrcviously  turned  to  the  front,  it  is  a  good  plan  to 
remove  the  forceps  and  wait  for  spontaneous  rotation  to  take  place. 
If  a  reapplication  becomes  necessary,  an  instrument  with  the  ordinary 
curve  should  be  selected. 

Professor  Alexander  Simpson,  of  Edinburgh,  lias  contrived  an  ad- 
mirable instrument  for  general  use  by  adapting  traction-rods  to  the 
popular  and  widely  employed  forceps  of  Sir  J.  Y.  Simpson.  The 
rods  as  well  as  the  handles  are  permanent  fixtures,  so  that  there  is  no 
possibility  of  the  parts  being  mislaid  when  required  for  service.  I 
have  given  this  instrument  an  extended  trial,  and  regard  it  as  a  most 
valuable  addition  to  my  obstetric  equipment  With  the  head  in  the 
pelvic  cavity  it  answers  every  indication.  In  high  operations,  however, 
I  have  sometimes  found  it  convenient  to  lay  it  aside  for  a  longer  for- 
ceps with  a  backward  curve. 

As  the  solidity  of  the  shanks  in  axis-traction  forceps  prevents  the 
blades  from  springing,  the  amount  of  pressure  upon  the  head  requisite 
to  keep  the  instrument  from  slipping  has  been  fonnd  in  practice  not  to 
prove  an  element  of  danger  to  the  child. 

Forceps  in  Occipito-posterior  Positions. — So  long  as  the  occiput 
looks  to  the  rear,  it  is  the  rule  in  midwifery  practice  to  refrain  from 
the  use  of  forceps,  which,  of  necessity,  prevents  forward  rotation  from 
taking  place.  An  exception  to  this  rule,  liowever,  arises  in  cases  of 
a  near  danger  to  either  mother  or  child  demanding  speedy  delivery. 
As  attempts  to  rotate  the  occiput  around  to  the  symphysis  by  instru- 
mental means  are  rarely  successful,  it  is  advisable  under  such  circum- 
stances to  ajiply  the  forceps  directly  to  the  sides  of  the  child's  head, 
and  to  imitate  during  delivery  the  mechanism  of  labor  in  occipito-pos- 
terior positions.  If  the  sagittal  suture  occupies  an  oblique  diameter, 
the  forceps  should  be  applied  in  the  opposite  obh que  diameter.  As  the 
head  descends,  the  occiput  should  be  turned  into  the  hollow  of  the 
pacrum.  At  first,  tractions  should  be  made  directly  downward  until 
the  forehead  has  passed  under  the  pubic  arch,  and  the  anterior  font.i- 
nelle  makes  its  appearance  at  the  vulva  ;  then,  by  raising  the  handles, 
the  small  fontanelle  should  be  brought  forward  to  the  commissure, 
and,  finally,  as  the  vertex  emerges  from  the  vulva,  the  handles  should 
be  slowly  depressed  to  aid  the  movement  of  extension  by  which  the 
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delivery  of  the  face  and  chin   beneath   the  pubic  arch  is  accom* 
plished. 

Forceps  in  Face  Presentations. — When  the  face  is  deep  in  the  pelvis 
and  the  ciiin  has  rotated  to  the  front,  forceps  applications  are  easy  and 
do  not  differ  materially  from  those  in  vertex  presentation,  except  that 
care  should  be  taken  to  direct  the  blades  far  enough  backward  to  se- 
curely seize  the  occipital  extremity  of  the  child's  head.  Tractions 
should  be  made  in  a  horizontal  direction  until  the  chin  has  been 
brought  well  under  the  symphysis  pubis,  when  the  handles  should  be 
raised  to  lift  the  cranial  vault  over  the  periufeum.  In  oblique  mento- 
anterior positions,  Spiegolberg  advises  introducing  first  the  blade  cor- 
responding to  the  chin  (posterior  blade),  as,  in  adjusting  the  second 
blade  and  locking  the  forceps,  spontaneous  rotation  osually  takes 
place. 

In  deep  transverse  positions,  forceps  operations  should  be  deferred 
as  long  as  possible,  as  tardy  rotation  of  the  chin  to  the  front  is  a  physio- 
logical peculiarity  in  face  presentations.  The  forceps  should  be  ap- 
plied in  an  oblique  diameter,  with  the  concavity  of  the  blades  directed 
to  the  side  of  the  chin.  Chin  right,  introduce  the  right  blade  pos- 
teriorly, and  bring  the  left  blade  forward  to  the  left  tuberculura  ilio- 
pubicum.  An  effort  should  then  be  made  to  rotate  the  chin  to  the 
front.  If  the  attempt  prove  successful,  the  force])S  should  be  un- 
locked, and  the  blades  readjusted  to  the  lateral  surfaces  of  the  head. 
Tractions  when  the  face  is  transverse  should  not  be  attempted.  The 
wide  separation  of  the  blades  makes  it  necessary  to  compress  the  han- 
dles firmly  to  prevent  slipping.  Wlien  this  is  done,  pressure  upon  the 
neck  and  thorax  is  unavoidable,  so  that  extraction  without  sacrificing 
the  life  of  the  child  is  hardly  possible. 

In  high  transverse  positions,  forceps  should  not  be  used,  as  rota- 
tion is  not  then  permissible,  and  the  blades,  applied  to  the  neck  and 
thorax  on  the  one  side  and  u]K)n  the  cranium  on  the  other,  can  not, 
for  the  reasons  just  given,  be  safely  employed  in  extraction.  Th« 
choice  in  such  cases,  when  speedy  delivery  is  called  for,  lies  between 
version  and  craniotomy. 

In  men  to-posterior  positions,  the  rotation  of  the  chin  to  the  front 
by  repeated  apjilications  of  the  forceps  is  inadmissible.  In  practice, 
such  efforts  do  not  succeed,  while  they  are  calculated  to  inflict  injury 
upon  both  the  mother  and  the  child.  Usually,  if  delivery  become* 
necessary  because  of  danger  to  the  mother,  craniotomy  should  be  re- 
sorted to.  Smellie,  Hicks,*  and  Brann,  of  Vienna,  have,  however, 
each  reported  a  case  of  forceps  delivery  by  drawing  the  chin  down  over 
the  sacrum  and  perinieum,  when  the  occiput  and  calvarium  glided 

*  Hicks,  "On  Tiro  Cii«e«  of  Face  Prcscntntiona  in  the  Uento-posWrior  Position," 
"Tratw.  of  the  Obstet.  Soc.  of  t/ondon,"  rol,  vii,  p.  66.     Hiclu  liicewisc  report*  the  i 
of  Smullie  uid  Uraun. 


EXTRACTION  IX  FOOT  AND  BREECn  PBESENTATIOXS. 


373 


underneath  the  pabes.    In  two  cases,  I.  E.  Taylor  •  extracted  the  chil- 
dren with  straight  forceps  after  bilateral  incision  of  the  perinaeum. 


/ 


/ 


/ 


Fio.  H9.— Ttylor's  mothod  in  mento-po«t«rior  position*  of  tiie  fluw. 

Unfortunately,  both  children  were  dead  before  the  operation  waa  un- 
dertaken. 


CHAPTER  XX. 

EXTRACTION  IN  FOOT  AND  SRESCB  PRSSENTATIOSS. 

Extraction  in  pelvic  presentations. — Attitude  of  the  physician. — Prognosis. — Position. — 
Extraction  of  trunk. — Extraction  by  the  feet ;  by  the  breech. — MnnaReincnt  of  the 
cord. — Liberation  of  the  arms. — Exceptional  caseB. — Extraction  of  llie  head. — Smcl- 
lic'a  method. — Velt's  method. — Uead  at  brim. — Prague  method. — Forceps  to  the  after- 
coming  liead. 

We  have  already  seen,  in  studying  the  manag^ement  of  breech  pres- 
entations, that  the  attitude  of  the  physician  during  delivery,  so  long 
as  no  iromediato  danger  threatens  cither  the  mother  or  the  child, 
should  be  one  of  watchful  observation.  As  a  rule,  the  results  to  the 
child  are  un<|Uc.stionaWy  more  favorable  when  >fatnre  does  her  work 
unaided.  Should,  however,  there  be  any  faltering  in  the  natural 
forces,  the  physician  should  be  in  readiness  to  avert  by  prompt  inter- 
ference the  perils  which,  in  pelvic  prcsenbttions,  are  associated  with 

*  Tatlob,  "  On  the  Spontaneous  and  Artificial  Delirery  of  the  Child  in  Face  Presenta- . 
tioo«,"  "N.  Y.  McU.  Jour.,"  Nov.,  1869. 
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delay.  When  an  artiOcial  breech-presentation  has  been  produced  by 
internal  version,  immediate  extraction  is  usually  udvisuble,  as  the  act 
of  version,  when  the  entire  hand  has  to  be  introduced  into  the  uterus, 
is  apt  to  compromise  the  safety  of  the  child. 

Strong  uterine  contractions,  a  roomy  pelvis,  a  dilated  cervix,  and 
u  relaxed  state  of  the  vaginal  outlet,  are  conditions  highly  favorable  to 
the  success  of  the  operation.  Under  such  circumstances,  artiticial  de- 
livery can  be  performed  with  celerity  and  case.  But  these  conditions, 
however  desirable,  are  not  absolutely  indispensable.  Thus,  extraction 
is  rarely  indicated  if  the  pains  are  good  ;  it  is  often  necessary  to  deliver 
before  the  cervix  has  reached  the  desirable  degree  of  dilatation  ;  and 
it  is  possible  to  drag  the  head  of  the  child  through  a  moderately  con- 
tracted pelvis  without  inflicting  upon  it  any  permanent  injury.  There 
is  always  danger,  however,  in  the  last  two  cases,  of  not  being  able  to 
extract  the  child  rapidly  enough  to  save  it  from  asphyxia. 

The  j)rognosis  for  the  mother  is  generally  favorable.  Still,  lacera- 
tions are  apt  to  follow  the  forcible  delivery  of  the  head  through  the 
undilated  cervix. 

Extraction  is  commotily  performed  with  the  patient  on  her  back. 
In  easy  cases  she  may  occupy  the  usual  position  in  bod,  while  the  phy- 
sician places  himself  at  her  side.  If  difficulty  is  anticipated,  the  [«- 
tient  should  be  placed  crosswise,  with  hips  raised  by  a  hard  cushion, 
and  brought  over  the  edge  of  the  bed  ;  or,  better  still,  may  be  placed 
upon  a  table,  as  the  operator  is  then  enabled  to  draw  downward  in  the 
direction  of  the  superior  strait  without  kneeling  before  her.  It  is  de- 
sirable to  iiave  two  assistants  to  hold  the  patient's  knees.  To  one  of 
these  should  likewise  be  assigned  the  duty  of  making  firm  pressure, 
during  extraction,  upon  the  fundus  of  the  uterus.  If  anaesthesia  is 
thought  necessary,  a  third  assistant  will  be  re(|uired.  The  question 
of  ansesthesia  is  not  always  easy  to  decide.  Useful  in  unruly  patients, 
and  where  the  entire  hand  must  be  passed  into  the  vagina,  its  occa- 
sional suspensive  action  upon  the  uterine  pains  and  the  loss  of  the 
cooperation  which  intelligent  patients  are  capable  of  affording  are 
alloys  to  its  beneficent  action  in  stilling  pain.  My  preference  is  to 
anaesthetize  lightly  at  first,  and  then  be  guided  by  events  as  to  whether 
the  insensibility  shall  be  subsequently  made  complete  or  the  patient 
Ix^  allowed  to  return  to  partial  consciousness. 

As  in  all  obstetrical  o]>erations,  care  should  be  taken  to  insure  the 
emptying  of  the  bladder  and  rectum,  and  the  operator  should  hare  in 
readiness,  in  case  of  need,  forceps,  a  soft  fillet,  warm  napkins,  hot  and 
cold  water,  and  a  small  catheter,  for  use  should  the  child  be  born  in  a 
state  of  partial  asphyxia. 

The  ojwration  is  divisible  into  three  acts :  1.  Extraction  o(  the 
trunk,  as  far  as  the  shoulders  ;  2.  Extraction  of  the  arms  ;  3.  Ex- 
traction of  the  head. 
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fiBST  Act:   Extbactiojt  op  the  Trcnk  to  the  Shouldebs. 

The  extraction  of  the  trunk  sliould  take  place  slowly,  with  pauses 
between  the  tractions,  in  imitation  of  the  uterine  expellcnt  forces. 
Tractions  are  best  made  during  the  pains  only,  when  the  latter  do  not 
recur  at  too  long  intervals.  It  is  desirable  that  the  uterus  be  closely 
retracted  upon  the  child  during  the  entire  period  of  its  expulsion. 
Where  this  does  not  occur,  the  arms  are  liable  to  be  brushed  upward 
to  the  sides  of  the  child's  head,  the  chin  to  beconie  extended,  and  tlie 
mechanism  of  the  hcod-delirery  to  be  disturbed.  Haemorrhage,  too, 
is  more  likely  to  follow  hasty  delivery  than  where  the  uterus  has  had 
time  to  pjiss  slowly  into  a  state  of  complete  retraction.  When,  there- 
fore, it  is  necessary  to  extract  during  the  intervals  between  the  pains, 
firm  pressure  should  be  made  upon  the  uterus  through  the  abdominal 
walls,  80  as  to  maintain  them  in  close  conbict  with  the  foetus.  Steady 
tractions  are  preferable  to  pendulum  movements.  Tractions  should 
be  made  downward  and  backward,  in  the  direction  of  the  superior 
strait,  until  the  breech  meets  with  the  resistance  of  the  floor  of  the 
})elvis. 

These  general  rules  are  applicable  to  every  case  of  extraction. 
Special  differences  of  procedure  result  from  the  presentation  of  one  or 
both  feet,  and  of  the  entire  breech. 

Extraction  by  the  Feet. — If  a  single  extremity  presents,  the  foot 
should  be  seized  between  the  middle  and  index  finger,  with  the  thumb 
upon  the  sole.  It  is  not  necessary  to  go  in  search  of  the  second  foot, 
unless  it  crosses  the  first,  or  is  reflected  upward  over  the  child's  back. 
When  the  leg  is  drawn  outside  of  the  vulva,  it  should  be  wrapped  in  a 
warm  napkin,  and  grasped  by  the  entire  hand.  Always,  in  seizing  a 
limb,  the  thumb  should  be  directed  upward  and  applied  to  the  dorsal 
surface.  The  napkin  serves  partly  to  prevent  the  hand  from  slipping, 
partly  to  ])rotect  the  surface  from  air,  which  at  times  is  capable  of 
exciting  reflex  respiratory  movements.  Tractions  should  l)e  made 
downward,  to  avoid  friction  at  the  symphysis  pubis.  Until  the  pelvis 
is  delivered,  the  child  should  be  seized  as  near  the  maternal  parts  as 
possible.  Tlie  hand,  therefore,  should  be  shifted  upward  as  the  limb 
is  drawn  out  of  the  vulva.  Whichever  extremity  is  seized  rotates  for- 
ward under  the  symphysis  pubis  during  extraction.  So  soon  as  the 
breech  reaches  the  pelvic  floor,  traction  should  be  made  more  in  an 
upward  direction,  to  facilitate  the  passage  of  the  buttocks  over  the 
perinseum.  After  the  breech  has  cleared  the  vulva,  the  index-finger 
of  the  free  hand  should  be  carefully  inserted  into  the  fold  of  the  pos- 
terior thigh,  while  tiie  thumbs  of  both  hands  are  placed  npon  the 
sacrum.  During  the  subsequent  extraction  of  the  trunk,  the  lower 
log  falls  from  the  vagina  without  special  lissistance. 

If  both  extremities  present,  they  should  be  seized  so  that  the  mid- 
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die  finger  is  placed  between  the  feet,  while  the  index-  and  ring-fingen 
encircle  the  external  malleoli.  After  they  have  passed  sufficiently  far 
ontaide  the  vulva,  the  left  leg  should  be  seized  with  the  left  band,  aoii 


Fio.  170.— Method  of  leiziDg  tha  bnech. 


the  right  foot  with  the  right  hand.  During  extraction  the  norm.-il 
rotation  of  the  child  may  be  aided  by  dragging  with  somewhat  greater 
force  upon  the  limb,  which  should  be  turned  to  the  front. 

Extraction  by  the  Breech.— When  the  breech  alone  presents,  with 
both  extremities  reflected  upward  parallel  to  the  anterior  surface  of  the 
child,  spontaneous  delivery  is  sometimes,  as  pointed  out  by  Tarnicr, 
prevented  by  the  fact  that  the  extended  limbs  act  as  splints  which  in- 
terfere with  the  lateral  flexion  of  the  trunk,  and,  consequently,  with  iw 
accommodation  to  the  curve  of  the  parturient  canal.  If,  in  pure 
Ijrcech  cases,  obstetrical  aid  becomes  necessary,  the  operator  is  em- 
barrassed by  the  absence  of  a  natural  handle  by  means  of  which  extrac- 
tion can  be  effected. 

Theoretically,  cephalic  version  by  external  manipulations,  {Krformcd  ' 
during  the  latter  part  of  pregnancy,  or  in  the  early  stages  of  labor, 
most  completely  fulfills  the  required  indications,  viz. :  the  saving  of  the 
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child  with  the  least  ]M>s8ibIe  risk  to  the  mother.  That,  in  cases  where 
the  breech  is  not  engaged  in  the  pelvic  cavity  and  the  membranes  arc 
intact,  external  version  may  be  successfully  accomplished,  has  bt'on 
shown  by  Muttti,  Ilegar,  and  Pinard.  Tamier  at  first  opposed  the 
measure  on  the  ground  of  its  impracticability  and  the  risk  of  rupturing 
the  membranes  before  the  version  was  completed,  thus  converting  a 
breech  into  a  shoulder  presentation,  but  more  recently  has  practiced 
the  procedure  in  many  cases  without  inconvenience  to  the  mother  or 


FiQ.  ITl.— Method  of  adxing  both  fe«t 

child.*  Its  successful  performance  presupposes  a  relatively  consider- 
able quantity  of  amniotic  fluid,  the  absence  of  reflex  irritability  in  tlie 
patient,  and  experience  on  the  part  of  the  operator  in  mapping  out 
the  fo3tu8  through  the  abdominal  wall.  Ahlfeld  f  advises  that  in  pri- 
niipara?  the  hand  be  introduced  immediately  after  the  rupture  of  the 
membranes,  or  at  least  while  the  introduction  is  still  practicable,  and 
that  the  anterior  extremity  be  brought  down  as  a  prophylactic  measure, 

*  OLLiriER,  "  Dc  la  conduitc  k  tonir  dans  la  priisvntatiun  dc  Textrimitd  pelvienne," 
"  Mode  de*  f«scs,"  p.  1(I3,  Paris,  1883. 

t  AmuncLO,  "  Arch.  t.  Gjnaek.,"  toI.  t,  p.  1 74,  Berlin,  1878. 
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leaving  the  child  to  be  expelled  Bubsequeutly  by  the  natural  forces. 
The  hand  should  bo  passed  over  the  anterior  surfuce  of  the  child  to 
the  knee ;  the  tlminb  should  then  be  placed  in  the  poplitcjil  space, 
while  four  fingers  grasp  the  leg,  flex  it  upon  the  thigh,  and  draw  it 
down  into  the  vuginiu  The  operation  is  facilitated  by  placing  the  pa- 
tient upon  the  side  to  which  the  child's  feet  are  turned.  But  Kust- 
ner,  in  common  with  most  authorities,  objects  that  the  manoeayrc  a 
apt  to  weaken  the  uterine  contractions,  and  to  favor  prolapse  of  the 
cord.  In  other  words,  in  order  to  avert  a  remote  danger,  a  near  one 
quite  as  serious  is  invited. 

If,  however,  it  becomes  necessary  to  expedite  delivery,  vrithont 
doubt,  in  all  cases  where  it  is  possible  to  pass  the  hand  to  the  ftindus 
and  bring  down  an  extremity  without  imperiling  the  uterine  struct- 
ures, this  method  siiould  be  employed  by  preference.  But  emergencies 
rarely  arise  before  the  breech  has  descended  into  the  pelvic  cavity. 
Most  frequently  tiie  membranes  have  already  ruptured,  and  the  uterus 
has  retracted  upon  the  foetus.  Under  such  conditions  the  intro- 
duction of  the  hand  and  forearm  over  the  anterior  surface  of  the  child 
to  the  fundus  becomes  a  serious  undertaking,  and  may  lead  to  uterine 
rupture.  Traction  upon  the  extremity  seized  is  not  always  followed 
by  its  descent,  and  where  force  is  used  the  descent  may  be  accomplished 
at  the  expense  of  a  fracture.  To  be  sure,  the  manceuvre  is  supported 
by  the  high  authority  of  Dr.  Barnes.  "The  wedge  formed  by  tho  ex- 
tended legs  and  the  upi)er  part  of  the  trunk  must,"  ho  says,  *«  in  some 
instances  at  least,  Iw  decomjjosed  before  delivery  can  be  effected."  He 
recommends  complete  anjpsthesia,  support  of  the  fundus,  gentleness  in 
passing  the  breech  at  the  brim,  and  applying  the  fingers  to  the  instep. 
But  Barnes  does  not  conceal  tlie  difficulties  of  the  operation,  nor  the 
address  requisite  for  its  successful  employment,  and  many  accoucheurs, 
less  fortunate,  have  recorded  their  failures  to  decompose  the  wedge  in 
tlie  manner  advised.  In  a  few  cases,  influenced  by  Barnes's  teachings, 
I  have,  under  most  difficult  conditions,  succeeded  in  bringing  down  a 
foot ;  nevertheless,  I  would  advise  the  utmost  caution  in  i)racticing  tt 
method,  and  that  in  all  cases  the  operator  desist  the  moment  addi 
fails  and  force  becomes  necessary.  If,  at  the  time  intervention  be- 
comes necessary,  the  breech  is  well  engaged,  the  foetus  is  of  ordinary 
size,  and  the  resistance  of  the  pelvic  floor  is  inconsiderable,  tho  expul- 
sion of  the  child  may  sometimes  be  effected  by  graduated 
upon  the  fundus  of  the  uterus.  .Should  this  measure  prove  in. 
manual  extraction  should  be  attempted.  To  this  end  the  index-Qagor 
should  be  inserted  into  the  fold  of  tho  anterior  groin  and  traction  miwlo 
directly  downward.  By  seizing  the  wrist  with  the  disengaged  hand,  an 
increase  of  traction-power  can  be  exerted.  If  the  breech  is  low,  both 
index-fingers  may  be  employed — the  one  in  the  anterior,  the  other  in  the 
posterior  groin  ;  or  the  entire  hand,  i)assed  over  the  sacrum,  may  seize 
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the  pelvis  with  the  thumb  in  one  groin  and  the  index-finger  in  the 
utiier. 

Many  writers  insist  upon  manual  extraction  to  the  exclusion  of  all 
other  methods  ;  but  in  primiparous  women  they  are  liable  to  fail  at  the 
critical  moment.  Instrumental  aiils  then  become  necessary.  The 
elioiec  consists  in  the  forceps,  the  tillet,  the  blunt  hook,  and,  when  the 
child  is  dead,  the  cephalotribe.  So  far  as  the  relative  value  is  concerned, 
I  would  n.»coraniend  them  in  the  order  given. 

The  ciiief  objection  urged  against  the  forceps  is  that,  by  its  cou- 
Btruction,  it  is  designed  to  seize  the  fetal  head.  As  a  consequence, 
when  H]>plied  to  the  breech  to  which  its  curves  are  not  adapted,  it  does 
not  grasp  the  presenting  part  securely,  and  is  liable  to  slip  off  when 
tractions  are  employed,  thus  endangering  the  maternal  soft  parts.  If, 
with  the  view  to  prevent  slipping,  tlie  handles  be  compressed  tirmly,  it 
has  been  argued  that  fmcture  of  the  thighs  may  result,  the  circulation 
of  the  cord  may  bo  accidentally  arrested,  or  fatal  injuries  may  be 
inflicted  upon  the  fa^tus  by  the  pressure  of  the  points  of  the  forceps 
against  the  abdominal  viscera.  Miles,*  to  obviate  these  drawbacks, 
has  devised  a  ])air  of  breech  forceps,  apparently  well  designed  for  seiz- 
ing the  pelvic  extremity.  As,  however,  a  forceps  of  special  construc- 
tion is  likely  to  be  but  rarely  at  the  disposition  of  the  physician  when 
an  emergency  calls  for  action,  it  is  not  without  interest  to  know  how 
far  the  ordinary  instrument  is  available  in  practice.  Omitting  earlier 
authorities,  we  find  in  modern  times  Jacquemier  declaring  that  "  it  is 
inexact  to  state  that  the  forceps  would  crush  the  pelvic  Irones,  and  in- 
evitably kill  the  foetus  by  bruising  and  lacerating  the  abdominal  vis- 
cera." Tarnier  stated,  in  his  famous  article  on  the  forceps,  published 
in  the  *'  Dictionnairo  do  mcdeciue  et  do  chirurgie,"  1872,  that,  under 
exceptional  circumstances,  neither  Stoltz  nor  Dubois  feared  to  apply 
the  forceps  t«  the  breech,  and  added  that  he  had  a  number  of  times 
imitated  their  practice  with  success  for  the  mother,  and  sometimes  for 
the  child.  When  the  foetus  was  dead,  he  assured  himself  at  the  aulopsy 
that  the  forceps  had  produced  no  lesion  either  of  the  jwlvis  or  of  the 
abdominal  viscera,  lliiter,  in  hia  excellent  treatise  on  the  "Obstetri- 
cal Operations"  (Leipsic.  1874),  declares  that  no  better  instrument 
exists  for  the  extraction  of  the  breech.  I)r,  Henry  Fruitnight,  of 
New  York  city,  published,  in  July,  1877,  in  the  "  Virginia  Medical 
Monthly,"  a  8ucces.aful  case  where  the  forceps  were  used  at  the  sugges- 
tion of  Dr.  E.  C.  Harwood.  Dr.  I.  E.  Taylor  has  applied  the  forceps 
to  the  breech  six  times  with  success.  In  1877  Haakef  published  five 
cases  in  which,  as  he  says,  to  the  astonishment  of  the  physicians  pres- 

•  MliJ»,  "  The  Forceps  in  Difficult  Breecb  Prcaenlotions,"  "  Am.  Jour.  Ob«t. 
lii,  p.  US,  Now  York,  ISTO. 

I  IIaakk,  "  Uebcr  den  Gebraucb  der  Eopfzangc  zur  Extraction  des  Stei9se«,"  " 
(.  Oynack,"  vol.  xl  p.  868,  Berlin,  1877. 
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ent,  the  extraction  witli  the  forceps  was  easilj  and  quickly  ended  with- 
out detriment  to  the  foetus.  In  the  same  year  Agnew  reported  two 
successful  cases  to  the  London  Obstetrical  Society.  Last  year  I  sa«r, 
in  consultation  with  Dr.  F.  A.  Castle,  a  case  of  breech  presentation  io 
a  primipara  past  her  thirtieth  year,  where,  afU?r  ineffectual  essays  at 
manual  extraction,  I  applied  the  forceps  over  the  sacrum  and  the  an- 
terior surface  of  the  thigh.  Though  the  breech  had  not  completal 
its  descent  through  the  cervical  canal,  and  the  parts  were  rigid,  the 
chUd  was  easily  extracted  in  about  fifteen  minutes.  The  child  was 
alive,  and  the  trifling  pressure-marks  disappeared  in  a  few  days.  Re- 
cently I  have  had  occasion  to  apply  the  forceps  to  the  breech  in  the 
case  of  an  elderly  primipara,  where  the  rigidity  of  the  soft  parts  was 
extreme.  The  operation  occupied  nearly  an  hour.  The  patient  suf- 
fered no  inconvenience,  and  only  a  slight  abrasion  was  found  n]>on  the 
thigh  of  the  child,  which  was  bom  living.  Dr.  Harvey,  professor  of 
midwifery  in  the  Medical  College  of  Bengal,  in  an  essay  just  recel  .nl 
(1884),  reports  six  cases.  In  three  out  of  six  the  success  was  com]i!i  t. . 
in  one  the  forceps  was  without  avail,  while  in  the  other  two,  although 
the  instniment  slipped,  it  did  not  do  so  until  it  had  brought  down 
the  breech,  so  as  to  allow  him  in  one  case  to  get  his  fingers  over  the 
groin,  and  in  the  other  to  apply  the  fillet,  which  he  had  previously 
failed  to  do. 

Since  the  invention  of  axis  traction  by  Tamier  a  new  impetus  has 
been  given  to  the  method.     With  axis  traction,  not  only  is  the  resist- 
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ance  offered  bj  the  parturient  canal  diminished,  but,  as  Pinard  states, 
the  pressure  is  regulated,  and  is  not  increased  by  traction.  The  fetal 
part  is  seized  solidly,  and  with  the  least  risk  of  barm.  Ollivier  reports 
successes  with  Tarnier's  latest  model  in  liis  own  practice,  and  in  that 
of  Budin,  Thomas,  Berthout,  Lobat,  and  Cayla. 

Thus  it  will  be  seen  that  the  weight  of  experience  is  favorable  to 
the  forceps  as  a  breech-tractor,  while  the  objections  arc  mainly  theo- 
retical. The  instrument  is  inadmissible  so  long  as  the  breech  does  not 
engage  in  the  pelvic  cavity.  Ilaake  limited  its  use  to  cases  in  which 
the  breech  was  already  at  the  pelvic  outlet,  and  only  after  complete 
rotation  had  taken  place.  Witli  axis-traction  forceps  the  indication  is 
certainly  extended,  us  a  rule,  to  all  cases  where  the  breech  has  passed 
tiie  pelvic  brim,  and  the  dilatation  of  the  os  is  well  advanced.  If  rota- 
tion has  taken  place,  the  blades  should  be  applied,  respectively,  over  the 
sacrum  and  over  the  posterior  surface  of  the  thigh,  as  recommended  by 
Haake.  If  the  hips  are  transverse,  Ollivier  advises  that  the  blades  be 
applied  to  the  lateral  surfaces  of  the  thighs.  The  application  of  the 
blades  over  the  trochanters,  with  the  extremities  overlapping  the  crests 
of  the  ilia,  is  to  be  deprecated,  as  the  ilia  are  compressible  and  allow 


178. — Fillet  ID  dor«)-»nt«rior  iKMitioua.    (Ollivier.) 

the  forceps  to  slip  (Ollivier),  The  extraction  of  the  child  should  not 
be  made  an  exhibition  of  strength.  The  rigidity  of  the  maternal 
structures  is  rarely  to  be  overcome  by  any  justitiable  degree  of  force. 
The  slow  descent  of  the  breech,  effected  by  intermittent  traction,  best 
insures  the  physiological  softening  of  the  tissues  in  advance  of  the  pre' 


382 


OBSTETRIC  SURGERY. 


stnting  part.  As  the  genital  canal  softens  and  relaxes,  but  little  force 
is  required  to  effect  the  birth  of  the  breech.  The  tractions  ore  most 
effective  if  mode  during  the  puins.  They  should  be  aided  by  simul- 
taneous pressure  exerted  by  an  assistant  upon  the  fundus  of  tbo 
uterus. 

If  the  forceps  fails,  or,  owing  to  the  non-engagement  of  the  breech, 
is  contra-indicated  and  an  extremity  can  not  be  brought  down  without 
the  employment  of  force,  a  resort  to  the  fillet  is  admissible.  Tl'  -  "^ 
jcctions  urged  to  its  use  are  :  1.  That  the  fillet  is  apt  to  become  tvs . 
and  that,  when  moistened  with  the  vaginal  secretions,  it  may  form  un 
uneven  band,  which,  even  with  care,  is  capable  of  cutting  deeply  into 
the  tissues ;  2.  That  in  some  cases  it  causes  partial  extension  of  the 
extremity,  and,  as  a  consequence,  slips  forward  npon  the  thigb,  whence 


Fio.  174. — The  fillet  in  dorso-posteriui  t««itU>n.    (OlUvicr.) 

fracture  of  the  thigh-bone  becomes  inevitable.  The  reports  from  tbe 
Lying-in  Institution  of  Munich,  where,  owing  to  the  advocacy  of  Uecker, 
the  fillet  has  been  assiduously  tested,  do  not  confirm  the  idea  that  thc^o 
accidents  are  of  necessary  occurrence.  Thus,  in  the  last  report  "f 
von  Weckberger  Sternefcld,  the  records  of  thirty  cases — twenty-one 
primiparse  and  nine  pluripara? — are  given.  The  mothers  all  did  well. 
One  of  the  children  was  in  a  macerati)d  condition  when  the  fillet  w.xh 
employed.  Of  the  remaining  thirty,  twenty-four  were  born  living. 
Of  these,  eight  were  partially  asphyxiated,  but  seven  were  revived.  In 
no  one  of  the  children  born  dead  was  the  result  attributable  to  the 
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method  of  extraction  emploj'ed.  Twenty-three  of  the  children  left  the 
institution  in  a  healthy  condition.  In  four  coses,  deep  presdurc-marks, 
but  without  excoriation,  resulted  from  the  use  of  the  fillet.  In  the 
others  either  no  traces  of  pressure  were  found,  or  they  were  of  an  in- 
significant nature.  In  all,  the  marks  liad  disappeared  in  a  few  days. 
In  one  instance  only  fracture  of  the  thigh  occurred.  The  back  was 
turned  to  the  right  and  to  the  rear.  Ollivier  has  shown  that  it  is  in 
dorso-po.<terior  positions  that  especial  caution  is  called  for  when  trac- 
tion is  made  at  the  groin.  A  glance  at  Fig.  174  will  show  that  it  is 
not  easy  in  these  cases  to  direct  the  tractions  in  such  a  way  as  to  avoid 
the  partial  extension  of  the  tliigh,  and  the  transfer  of  the  pressure  to 
the  shaft  of  the  thigii-bone.  This  extension,  Ollivier  suggests,  can  be 
prevented  by  ])as?iing  the  fingers  into  the  rectum  and  pressing  the 
breech  forward  as  tractions  are  made.  The  fillet  should  be  passed 
over  the  anterior  thigh,  the  tractions  shonld  be  of  moderate  foree, 
they  should  be  made  during  the  pains,  and  should  be  sustained  by 
external  pressure  made  by  a  skilled  assistant. 

The  pnssoge  of  tlio  fillet  around  the  groin  bv  the  finger  alone  is  b;  no  ineana 
always  easy  in  the  class  of  coses  io  which  the  fillet  is  priucipally  indicated,  viz., 
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Flo.  176.— Porte-flllet    (OlllTier.) 

IQ  those  where  the  hreech  is  hij»h  and  difficult  of  access.  To  bo  gure,  with  pa- 
tienr«  the  knotted  end  of  a  handkerchief  con  sometimes  be  pushed  around  the 
groin,  or,  failing  in  this,  an  elastic  catheter,  with  a  loop  attnclied  to  the  extremity 
luay  be  guided  hv  a  flngcr  in  the  groin  down  between  the  thighs,  to  serve  as  a 
means  of  conducting  the  fillet  into  position. 

Muny  ingenious  instruments  have  been  cspei'inlty  devised  to  serve  as  porte- 
fillcts.  Of  thc«e,  Ollivier's  instruments,  inoditied  by  him  from  an  invention  of  Tar- 
nier,  will  serve  as  lui  example.  It  consl^ta  of  a  long-handled,  blunt  hook,  with  a 
central  tannel  and  a  terminal  olive-shaped  bulb.  Through  the  central  canal  n 
long  piece  of  whalebone  is  passed.  The  extremity  of  the  whalebone  terminates 
in  a  metallic  eye,  which  occupies,  when  the  whalebone  is  withdrawn,  a  hollow 
spac«  in  the  olive-shaped  extremity  of  the  blunt  hook.  Below  the  handle  the 
end  of  the  w!ialet)onc  is  armed  with  a  button,  to  prevent  it  from  being  awi- 
dentally  withdrawn  int^  the  cannl.  A  screw  above  the  handle  serves  to  fix  the 
bone  at  any  point  deemed  desirable.  Tlie  blunt  hook  is  adjuste<l  by  passing  it 
upward  along  the  side  of  the  child,  directed  to  the  front  to  a  point  above  the 
pelvis,  anil  then  directing  the  curve  so  as  to  a<\ju9t  it  to  the  groin.  The  whale- 
bone is  then  easily  pushed  forward  until  it  is  felt  by  the  fingers  of  the  physician 
between  the  thighs  of  the  foetus.  The  metnllic  eye  is  next  directed  by  the  fingers 
outside  of  the  vulva.  Tlie  attached  fillet  ia  easily  withdrawn  by  reversing  the 
directions  given. 
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The  fillet  employed  may  be  of  any  material.  In  emergencies  the  nearest  ot>- 
jeet  can  be  made  to  serve.  It  is  desirable  that  the  fillet  sliould  be  adjusted  with- 
out forming  folds  or  creases.  Ullivier  recommends  passing  a  lacing  throagli  « 
piece  of  rubber  tubing  the  size  of  the  little  finger.  The  lacing  should  be  fizc<I 
by  stitches  to  the  ends  of  the  tube,  a  projecting  portion  serving  to  attach  the 
tube  to  the  eye  at  the  end  of  the  whalebone.  In  Ollivier's  experiments  the  rub- 
ber tubing  acted  admirably  in  protecting  the  tissues  of  tbe  child  from  harmful 
pressure. 

In  tbe  absence  of  other  appliances,  or  should  failure  attend  the 
measures  already  described,  it  is  well  to  remember  that  the  blunt  hook 
owes  its  sinister  reputation  not  so  much  to  its  inherent  defects  as  to  lack 
of  proper  caution  in  ita  employment.  It  will  not  break  the  femur  if 
adjusted  in  the  groin.  It  will  not  produce  serious  contusions  if  the 
blunt  end  is  carefully  guarded  by  the  linger.  Injuries  to  the  maternal 
tissues  can  only  occur  where  leverage  movements  ore  made.  So  long 
as  the  pressure  of  the  curved  portion  is  confined  to  the  groin,  scrioujs 
lesions  are  not  likely  to  be  produced.  Steady  downward  tractions, 
made  witli  moderate  force  and  with  a  hand  in  the  vagina  to  guard  the 
point  of  tlie  instrument,  and  to  give  warning  of  commencing  exten- 
sion of  the  thigh,  will  in  the  rule  suffice  to  prevent  serious  accidents. 

No  instrument  is  capable  of  seizing  the  breech  so  securely  aa  the 
cephalotribe.  If,  therefore,  the  child  be  dead,  a  fact  rarely  to  be  de- 
termined except  in  cases  where  the  cord  can  be  reached,  the  cephalo- 
tribe, screwed  tightly  to  the  breech,  can  be  trusted  to  act  as  a  reliable 
tractor. 

Managflment  of  the  Cord. — So  soon  as  the  cord  has  passed  beyond  tbe 
vulva,  dragging  upon  the  navel  should  be  avoided  by  gently  pulling 
the  cord  downward  into  one  of  the  recesses  to  the  sides  of  the  prom- 
ontory until  some  resistance  is  experienced.  Sometimes  the  cord  is 
found  pa-ssing  between  the  child's  legs  and  up  over  its  back  to  the  pla- 
centa. Then  traction  should  be  exerted  upon  the  placental  extremity, 
and  an  attemjit  made  to  slip  the  loop  over  the  posterior  thigh.  In 
the  rare  cases  of  failure  to  obtain  its  release,  and  where  the  cord  is 
wound  around  the  child's  body,  two  ligatures  should  be  applietl.  and 
the  cord  be  divided  between  them,  whereupon  every  effort  should  be 
put  forth  to  complete  the  delivery  as  speedily  as  possible. 

Second  Act  ;  Liber.\tion  of  the  Arms. 

When  the  Arms  are  flexed  upon  the  Thorax.— After  providing  for 
the  safety  of  the  cord,  the  pelvis  of  the  child  should  be  seized  in  the 
two  hands  with  the  thumbs  upon  the  sacrum.  Traction  should  bo 
employed  in  a  downward  direction  until  the  shoulder-blades  make 
their  appearance.  Then  no  time  should  V)e  lost  in  liberating  the  arms. 
If  the  latter  are  folded  upon  the  chest,  delivery  is  an  easy  matter.  The 
palmar  surface  of  the  corresponding  hand  is  passed  over  the  belly  of  tho 


EXTRACTION   IN   FOOT  AND  BBEECH  PRESENTATIONS. 


385 


child  to  the  posterior  arm  (back  to  tho  rijaht,  right  hand,  aud  vice  ver- 
m),  while  the  extremities,  wrapped  in  a  warm  cloth,  are  drawn  iu  the 
opposite  direction.  The  forearm  should  bo  seized  as  near  the  wrist  as 
possible,  and  be  brought  down  over  the  abdomen  to  the  side  of  the 
child. 

When  the  Arms  are  extended. — Unless,  however,  gr&xt  care  has 
been  exerted  during  extraction  to  keep  the  uterus  by  external  press- 
ure closely,  in  contact  with  the  fcetus,  tho  friction  of  the  parturient 
canal  is  apt  to  brush  one  or  both  arms  upward  to  the  sides  of  the 
child's  head.  In  such  cases  the  difficulties  involved  iu  liberating  the 
arms  are  often  ver)*  great.  Uere,  too,  owing  to  the  increased  amount 
of  space  afforded  by  the  cun-ature  of  the  sacrum,  an  attempt  should 
tirst  be  made  to  release  the  posterior  arm. 

ReJeasf  of  the.  Posterior  Arm. — This  is  best  accomplished  by  draw- 
ing the  lower  extremities  strongly  upward  and  to  the  side,  thereby  caus- 
ing the  posterior  shoulder  to  sink  deeper  in  the  pelvis  and  to  furnish 
more  room  for  the  introduction  of  tho  hand  ;  then  two  fingers  should 
be  passed  along  the  side  of  the  child  to  tiie  elbow-joint,  which  should 
be  pushed  across  the  face,  and  be  brought  down  over  the  thorax. 

In  case  the  foregoing  mancDuvre  can  not  bo  rapidly  executed,  the 
operating  hand  may  be  removed,  and  tho  extremities  of  the  child  may 
l>o  drawn  in  the  opposite  direction,  while  the  hand  which  at  first  had 
seized  the  feet  or  breech  should  pas-s  upward  over  the  abdominal  sur- 
face to  the  posterior  elbow.  The  latter  should  then  be  directed  for- 
wardy  by  means  of  two  fingers  in  the  joint,  toward  the  anterior  pelvic 
wall. 

Whether  the  hand  be  passed  behind  or  in  front  tf  the  child,  it 
should  be  introduced  slowly  and  without  force  during  the  intermission 
between  the  pains.  Pressure  should  always  be  made  at  the  joint,  and 
never  upon  the  humerus.  A  forgetfulness  of  the  latter  rule  is  apt  to 
produce  fracture. 

Releate  of  the  Anterior  Arm. — As  there  is  rarely  space  enough 
between  the  symphysis  and  the  shoulder  to  allow  the  fingers  to  reach 
the  elbow,  it  is  customary  after  release  of  the  posterior  arm  to  rotate 
the  trunk  so  as  to  bring  the  anterior  arm  backward  into  the  carity  of 
the  sacrum.  This  is  accomplished  either  by  chisping  tho  thorax  in 
both  hands  and  rotating  while  pushing  the  thorax  inward,  or  better 
still  by  seizing  the  libcnitcd  arm.  and  drawing  it  upward  under  the 
symphysis  pubis.  Indeed,  the  latter  method  has  so  far  never  failed  me 
in  readily  securing  the  desired  rotation.  (If  the  back  is  turned  to  the 
left,  the  arm  should  be  drawn  upward  along  the  left  labium  majus, 
and  tier  verm.) 

Exoeptional  Cases. — The  shoulders,  in  place  of  rotating  into  the 
conjugate  diameter,  may  enter  transversely  into  the  pelvis.  If  the 
back  then  be  turned  toward  the  symphysis,  the  hand  should  be  passed 
2& 
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over  the  abdominal  surface  in  search  of  the  arms.  Tlic  space  oppo- 
site  the  sacrum  renders  this  movement  one  of  easy  execution.  When 
the  back  is  turued  to  the  rear,  so  long  as  the  arms  are  flexed,  tho  hand 
should  search  for  them  under  the  symphysis  pubis.  If,  however,  thev 
are  extended  upon  the  sides  of  the  child's  head,  it  is  rarely  possible  to 
push  the  arms  forward  between  the  face  and  the  symphysis  pubi:<. 
An  effort  should  be  made,  therefore,  to  bring  one  arm  to  the  rear  b? 
rotating  the  thorax  with  the  bauds.  Michaelis  succeeded  twice  in 
similar  cases  without  rotating  the  trunk,  by  passing  the  hand  behind 
the  dorsal  surface  of  the  child  and  drawing  the  elbow  backward  and 
downward  below  the  side- wall  of  the  pelvis,  and  then  pushing  the 
forearm  over  the  tiiorax.*  I  have  repeatedly  tested  this  movement  iu 
passing  the  cadaver  of  an  infant  through  a  bony  pelvis,  and  find  that  it 
can  be  accomplished  without  producing  fracture  or  dislocation.  Of 
course,  during  the  life  of  the  child  the  result  may  be  different. 

Sometimes,  in  rotating  the  shoulders,  the  anterior  arm  becomes 
displaced  backward,  so  that  the  forearm  is  thrown  across  tho  neck  of 
the  child.  When  this  accident  is  of  recent  occurrence,  the  release  of 
the  arm  may  be  accomplished  by  pressing  the  thorax  of  the  child  back- 
ward into  the  genital  passage,  and  rotating  the  body  in  the  reverse 
direction  from  that  which  produced  the  difficulty.  If,  however,  trwc- 
tions  have  been  made  upon  the  child  until  the  head  has  entered  tho 
pelvis,  the  arm  may  become  so  compressed  between  the  neck  and  the 
symphysis  pubis  as  to  render  its  libenition  a  very  difficult  if  not  im- 
jwssible  task.  Then  every  resource  should  be  quickly  teste<l  lo«tnm 
the  shoulder  of  tho  displaced  arm  to  the  rear,  either  by  raising  the  ro- 
leased  arm.  or  by  rotating  the  thorax,  or  by  drawing  upon  the  elbow. 
In  case  of  failure  to  obtain  a  speedy  result,  extraction  may  be 
attempted  without  releasing  the  arm.  To  be  sure,  fracture  of  the 
humerus  is  thereby  rendered  highly  probable  ;  but,  if  the  bystanders  are 
forewarned  that  the  risk  is  incurred  in  the  interest  of  the  child,  they 
are  generally  ready,  where  tho  life  of  the  latter  is  preserved,  to  con- 
done the  injury. 

In  setting  a  fractured  arm,  soft  pads  should  be  bandaged  upon  the 
anterior  and  posterior  surface  to  hold  the  extremities  in  jiosition.  The 
posterior  pad  should  run  the  entire  length  of  the  arm  ;  the  anterior 
pad  need  not  extend  below  the  elbow.  The  arm  should  then  be  band- 
aged to  the  thorax.  In  two  or  three  weeks  consolidation  takes 
place,  f 

In  i>erforming  artificial  rotation,  it  is  well  to  boar  the  warning  of 
Dr.  Barnes  in  mind,  viz.,  "That  the  atlas  forms  with  the  axis  u  rota- 
tory joint,  so  constructed  that,  if  the  movement  of  rotation  of  the  bead 
be  carried  beyond  a  quarter  of  a  circle,  the  articulating  surfaces  }>art 

•  MicnAri.is,  "  Ablmndliiniicn,"  Kiel,  1833,  p.  280. 
f  SriEUELBEBO,  "  Lcbrbucli,"  etc.,  p.  809. 
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immediately,  and  the  spinal  cord  is  compressed  or  torn."  *  Pains 
ehonid  accordingly  be  taken  to  note,  when  a  half-turn  is  given  to  the 
body,  whether  the  head  follows  the  movementa  of  the  trunk. 

Third  Act  :  Extraction  of  the  Head. 

In  the  extraction  of  the  head  we  have  to  distinguish — 1.  Cases  in 
which  the  head  lias  entered  the  pelvis,  and  ha^  only  to  overcome  the 
resistance  of  the  perinaeum  ;  2.  Cases  where  the  head  is  retained  at 
tlie  brim  by  pelvic  contraction,  stricture  of  the  os  uteri,  extension  of 
the  chin,  or  insufficient  txpuLsive  action  exerted  by  the  uterus  and  the 
abdominal  muscles. 

1.  Extraction  of  the  head  after  it  has  entered  the  pelvis. 

Smellie's  Method. — In  the  so-called  Smellic's  method  the  trunk  of 
the  child  is  wrapped  in  a  warm  napkin  and  placed  astride  the  oijera- 
tor's  arm  ;  the  hand  is  then  passed  into  the  vagina,  and  the  index  and 
middle  fingers  are  placed  upon  the  fossie  caninte  to  the  sides  of  the 
child's  nose.  By  this  means  flexion  of  the  head  is  induced.  At  the 
same  time,  upward  pressure  i.s  made  with  the  fingers  of  the  other  hand 
upon  the  occiput.  Then  by  raising  the  trunk  the  face  is  rolled  out 
over  tiie  perinaeum.  This  metliod  possesses  the  advantage  of  avoiding 
the  risks  of  injuring  the  child  which  are  incident  to  the  other  proced- 
ures. It  requires  for  its  successful  performance  the  completion  of 
rotation,  a  small  head,  and  a  lax  jxTinwum. 

Combined  Traction  upon  the  Chin  and  Shoulders.— In  case  the  fore- 
going plan  is  not  followed  by  immediate  success,  the  two  fingers  upon 
the  fossae  caninae  should  be  introduced  into  the  mouth,  and,  by  press- 
ure upon  the  alveolar  processes  of  the  lower  jaw,  flexion  should  be 
accomjUished.  With  the  fingers  of  the  other  hand  forked  upon  the 
shoulders,  traction  should  be  made,  and,  as  the  head  descends,  the 
body  should  be  raised  by  the  joint  movement  of  the  two  arms,  where- 
by the  face  sweeps  over  the  perinaeum.  By  the  combined  method 
there  is  obtained  tlio  greatest  amount  of  traction  force  in  combination 
with  the  least  degree  of  violence  to  the  child.  As  tlie  power  is  exerted 
chiefly  upon  the  shoulders,  the  fingers  in  the  mouth  are  not  likely  to 
fracture  the  jaw,  but,  by  keeping  the  chin  flexed  and  drawing  gently 
upon  it,  the  danger  of  twisting  the  neck,  in  cases  where  the  rotation  of 
the  face  into  the  hollow  of  the  sacrum  is  incomplete,  is  avoided,  f 

When  the  occiput  is  turned  into  the  hollow  of  the  sacrum,  and  the 
forehead  is  pressed  against  the  symphysis,  the  process  just  described 
should  be  reversed.     As  the  fingers  are  forked  over  the  shoulders,  tbe 

•  BAiucn,  "Obst.  Opernliona,"  Am.  cd.,  p.  210. 

f  The  combined  tr&otinn  u\>oa  tbc  chin  and  -ihoiilclcrs  is  in  Germany  Icnown  as  the 
Saellle-Vcit  modified  method,  the  latter  having  wttriiity.  advocated  the  nica'turi' in  18B3. 
Chaillr,  however,  lonp  before  spoke  ol  its  tdoptioa  in  Frsnoe,  and  aUributvd  iU  intraduo- 
tkin  to  Mme.  La  Chapclle. 


38S 


OBSTETRIC  SCRGEBY. 


back  of  the  child  should  rest  upon  the  arm.  Witli  one  or  two  fingcn 
of  the  other  hand  the  chin  should  be  flexed.  Tractions  should  bo  tnatif 
downward,  so  that  while  the  neck  rests  upon  tlio  perinipani  the  fore- 
head rotates  under  the  symphysis  pubis. 

Ordinarily,  when  the  head  enters  the  pelvis  in  a  transverse  direc- 
tion, the  occiput  rotates  to  the  symphysis  pubis  during  extraction. 
Should  the  head,  however,  remain  with  its  long  diameter  in  the  trans- 
verse diameter  of  the  pelvis,  a  hand  introduced  into  the  vagina,  with 
tl»e  back  to  tlio  sacrum  and  the  fingers  over  the  child's  face,  may  aonie- 
times  be  successfully  employed  to  rotate  the  latter  into  the  sacral  cod> 
cavity. 


Fio.  178. — Combined  trecUon  npon  mouth  and  Bhoulden.    (Chail1}r-Honor&.) 

2.  Extraction  with  the  Head  at  the  Brim.— Schrooder,  and  n  con- 
siderable portion  of  the  modern  German  school,  employ  combined 
traction  u]x>n  the  shoulder  and  chin  for  all  emergencies  alike,  whether 
the  head  be  high,  or  after  its  entrance  into  the  pelvis.  As,  however, 
the  life  of  the  child  depends  upon  the  speedy  extraction  of  the  head, 
it  is  well  to  become  familiar  with  the  various  procedures,  as,  by  jwiss- 
ing  rapidly  from  one  to  another,  a  successful  result  is  often  obtained, 
when  failure  might  have  followed  ineffectual  efforts  in  a  single  direc- 
tion. 

The  Prague  Method  owes  its  modern  name  to  the  advocacy  of  Ki- 
wisch,  Scanzoni,  and  Lange,  all  rcprescntjitives  of  the  Prague  school. 
It  was,  however,  nearly  a  century  earlier  described  by  Pugh.  It  con- 
sist-s  in  seizing  the  feet  with  one  hand,  and  directing  the  body  of  the 
child  nearly  vertically  downward.  The  fingers  of  the  other  hand  art 
hooked  over  the  shoulders  of  the  child,  so  tliat  the  tips  rest  upon  the 
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supra-clavicular  region.  Traction  is  exerted  by  both  hands  aimnltane- 
ously.  In  the  absence  of  pains,  external  pressure  upon  ihe  head  should 
be  made  by  an  assistant  through  the  abdominal  walls.  Care  should 
be  taken  to  avoid  twisting  the  neck,  and  to  preserve  the  normal  rela- 
tions between  the  head  and  the  shoul- 
ders. After  the  head  has  passed  the 
brim,  and  fairly  entered  the  i)elvig,  the 
hand  upon  the  neck  should  be  employed 
as  a  fulcrum,  while  the  extremities  are 
raised  rapidly  toward  the  abdomen  of 
the  mother  ;  the  friction  from  the  inner 
surface  of  the  symphysis  pushes  the  oc- 
ciput upward,  and  forces  the  face  to  de- 
scend into  the  hollow  of  the  sacnim  and 
to  sweep  over  the  jwrinseum. 

AVhen  the  chin  is  directed  to  the 
front,  and  at  the  same  time  is  arrested 
at  the  symphysis  pubis,  if  the  occiput 
occupies  the  hollow  of  the  sacrum,  the 
body  of  the  child  should,  during  the 
tractions,  be  directed  toward  the  abdo- 
men of  the  mother,  so  as  to  cause  the 
occiput  to  rotate  over  the  perina'um. 

Forceps  to  the  After-coming  Head.— 
The  forceps  to  the  after-coming  head 
hns  been  condemned  by  some  and  warm- 
ly approved  by  others.  As,  however, 
with  its  aid  I  have,  in  a  number  of  in- 
stances, extracted  children  alive  in  cases 
where  the  foregoing  methods  have 
failed  me,  it  is  now  my  custom  to  have 
the  blades  duly  warmed  and  ready  to 
hand  before  attempting  manual  extrac- 
tion. The  instrument  is  occasionally 
of  use  in  overcoming  the  resistance  of 
a  rigid  jMirinasum  in  strongly-built  pri- 

mipar«,  but  is  chiefly  indicated  when  botli  occiput  and  chin  are  ar- 
rested at  the  superior  strait.  With  the  chin  anterior,  the  forceps 
should  be  applied  under  the  back  of  the  child,  and  the  handles  raised 
80  as  to  bring  the  occiput  into  the  hollow  of  the  sacrum.  With  the 
chin  to  (he  rear,  the  forceps  should  be  applied  under  the  abdomen, 
and  be  used  to  dniw  the  face  int«  the  sacrum.  \Vliere  the  arrest  of  the 
head  is  due  to  stricture  of  the  os  ertemum  or  internum,  the  forceps 
will  sometimes  bring  the  head  rapidly  through  the  cervix,  when  tnic- 
tion  upon  the  feet  only  senes  to  drag  the  uterus  to  the  vulva.     In 


Fio.  177.— The  method  of  C]itnictin;j 
the  trunk. 
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Stricture  of  the  cervix,  however,  great  care  must  be  exercised  to  ovoid 
laceration,  tus  under  no  circumstancea  are  extensive  ruptures  of  tlie 


Fio.  178. — Tha  Prague  method  of  cxtnioting  head. 


lower  ntcrine  segment  so  apt  to  follow  as  in  the  forcible  extraction  o( 
the  after-coming  head.  The  introduction  of  a  large-sized  catheter 
into  the  child's  mouth  and  drawing  buck  the  perina?nm  have  been 


Fro.  1T9. — Cbio  urMtod  at  ■jriDphysu,    (Cballly-Uouort.) 
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found  useful  as  temporary  means  of  introducing  air  into  the  child's 
lungs,  where  delay  attends  efforts  at  delivery. 

In  extracting  the  after-coming  bead,  the  axis-traction  forcejis  is 
particularly  serviceable. 


CHAPTER  XXI. 


ruiistojf. 


Cephalic  version.  —  Extemal  method.  —  Combined  metliod.  —  Buscb.  —  D'Outropont.  — 
Wright. — Hohl. — l3raxtoa  Hioks. — Pndalic  veniiun. — Bi-polai  motbod. — lulemal  »er- 
8ion. — Neglected  version. — Use  of  the  tillet, 

Vkrsiox,  or  turning,  is  the  term  employed  for  the  operations  by 
means  of  which  an  artificial  change  is  effected  in  the  presentation  of 
the  child.  It  comprises  the  substitation  of  one  pole  of  the  ftetus  for 
the  other,  and  the  conversion  of  an  oblique  or  shoulder  presentation 
into  one  in  which  the  long  axis  of  the  foetus  corresponds  to  the  Terti- 
cal  axis  of  the  uterus. 

It  is  customary  to  designate  sjiecifically  the  character  of  the  version 
by  mentioning — 1.  The  presentation  to  be  changed.  Thus,  version  is 
made  from  the  head,  the  breech,  or  the  shoulder,  as  tiie  presenting 
part.  2.  The  presentation  to  be  effected.  The  term  cephalic  version 
is  used  where  the  head  is  brought  to  the  brim  of  the  pelvis,  and  po- 
dalic  version  where  the  feet  are  seized  and  the  extremities  made  the 
presenting  part.  3.  The  method  adopted  by  which  version  is  accom- 
plished. The  expression  external  version  is  applied  to  manipulations 
exchisively  through  the  abdominal  walls  ;  internal  version,  to  the  in- 
troduction of  the  entire  hand  into  the  uterus ;  and  the  combined 
method  to  cases  in  which  both  hands,  the  one  extenially  and  the  other 
with  two  to  four  fingers  introduced  through  the  os,  co6i)erate  together. 

Cephalic  Version. — \rhcn  it  is  simply  required  to  rectify  a  faulty 
presentation  (shoulder  or  transverse),  without  reference  to  modifying 
circumstances,  cephalic  version  unquestionably  deserves  the  preference. 
In  practice,  however,  this  method  refjuircs  the  concurrence  of  so  many 
favorable  conditions  that  its  employment  is  very  limited.  For  instance, 
there  must  be  no  complications  which  call  for  rapid  delivery.  It  would 
be  unsuitable  in  prolapse  of  the  cord  and  in  cases  of  placenta  prsvia. 
There  should  be  nothing  to  prevent  the  cliild'.s  head  from  entering  the 
brim  of  the  iwlvis.  It  should,  therefore,  not  bt?  attempted  in  con- 
tracted pelves.  A  prolapsi'd  arm,  nnless  previously  replaced,  would 
render  the  oiwration  impossible.  Tlie  child  should  enjoy  a  considera- 
ble degree  of  mobility.  An  abundance  of  amniotic  fluid  contributes 
much,  though  it  is  not  indispen.^ablc,  to  succcis.  as,  even  after  the 
rapture  of  the  membrauos,  provided  the  uterine  walls  are  sufficiently 
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relaxed,  the  head  may  be  brouglit  into  the  pelvis.  Before  ruptnrp, 
excessive  sensitiveness  to  manipulations,  und,  after  rupture,  rigidity 
of  the  uterus  stand  in  the  way  of  success. 

The  operation  may  be  performed  by  either  the  external  or  the  com- 
bined method. 

Of  the  external  methods  the  best  is  that  which  is  known  as  Wi- 
gand's  (1807),  which  combines  a  suitable  position  of  the  mother,  with 
manipulations  through  the  abdominal  walls.  Tiie  mother  is  at  first 
made  to  lie  upon  her  back,  with  knees  flexed,  and  with  the  alxlomou 
exposed  or  covered  by  some  light  material.  The  phpician  stands  by 
the  side  of  the  patient,  looking  in  the  direction  of  her  face.  He  be- 
gins by  laying  his  hands  flat  upon  the  surface  of  the  abdomen,  and 
seeks  with  the  one  the  head  and  with  the  other  the  breech  of  t!ie  fcBtns. 
During  the  intervals  of  the  pains,  by  gentle  movements  of  the  two 
hands  working  simultaneously,  he  strives  to  press  up  the  breech  and 
anterior  surface  of  the  child  and  to  bring  the  head  into  the  pelvic 
brim.  Should  the  uterus  harden,  all  friction  movements  of  thf 
hands  should  cease,  and  the  efforts  of  the  operator  be  confined  to 
holding  the  fotus  steady  in  the  position  previously  produced.  Tlif 
movement  may  be  aideql  by  turning  the  woman  upon  the  side  toward 
which  the  head  is  directed.  As  the  fundus  of  the  uterus  sinks  to  the 
side  upon  which  the  woman  lies,  it  carries  the  brcecli  of  the  child 
with  it,  while  the  change  in  the  uterine  axis  tends  to  throw  the  ce- 
phalic end  in  the  opposite  direction. 

When  the  head  is  once  brought  to  the  brim  of  the  pelvis  it  may  be 
rcteiued  in  situ,  if  the  patient  lies  upon  her  side,  by  the  hand  of  an 
assistant,  or  by  a  small,  hard  pillow  pressed  firmly  against  it.  If  the 
patient  lies  upon  the  back,  two  compresses  may  be  laid  along  the  sidoii 
of  the  uterus  near  the  head,  and  a  bandage  applied  to  the  abdomen  to 
keep  them  in  position.  When  the  pains  are  regular  and  the  ccrrix 
partially  dilated,  fixation  of  the  head  may  be  accomplished  by  ruptur- 
ing the  membranes  and  allowing  the  waters  to  escape.  Until  the  utenis 
retracts  down  upon  the  child,  the  head  should  be  held  at  the  brim  either 
by  the  two  hands  through  the  abdominal  walls,  or  by  the  thumb  and 
four  fingers  of  one  hand  ajiplicd  directly  to  the  head  through  the  cervix. 

The  more  important  of  the  combined  methods  are  those  of  Busch, 
D'Outrepont,  Wright,  Hohl,  and  Braxton  Uieks.  They  have  in  com- 
mon the  simultaneous  employment  of  the  external  and  internal  haml. 
Tiiey  differ,  however,  in  detail.  The  metiiods  of  Busch  and  D'Outre- 
pont have  now  chiefly  an  historical  interest  Busch  introduced  the 
hand  corresponding  to  the  child's  head  through  the  vagina  anil  cervix, 
while  counter-pressure  was  made  with  the  other  hand  npon  the  fnndus 
ut<?ri.  The  back  of  the  hand  is  at  first  direct<?d  to  the  front.  When, 
however,  its  widest  portion  has  passed  above  the  symjihysis  pubis,  the 
back  of  the  hand  is  turned  to  the  concavity  of  the  sacrum,  and  the  fin- 
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gers  are  pushed  up  with  care  between  the  membranes  and  the  uterus  to 
the  head.   The  membranes  are  then  ruptured,  and  daring  tlie  escape  of 


Fio.  180.— D'Outropoat'i  metliod,  modified  by  SoanxoiU. 

the  waters  the  head  is  seized  by  the  fingers  and  thumb  and  drawn  into 
t!ie  pchns,  while  the  disengaged  hand  presses  the  breech  toward  the 
median  line.  Every  pains  should  be  taken  to  prevent,  with  the  fingers, 
the  prolapse  of  the  cord,  or  of  an  arm,*  during  the  cscajxs  of  the 
water.  D'Outrepont  seized  the  presenting  shoulder  bc'tweeu  the  thumb 
and  fingers  of  the  hand  corresponding  to  the  breech,  and,  during  the 
intervals  between  the  pains,  pushed  the  shoulder  upward  and  in  the 
dii-cction  of  the  breech  until  the  head  descended  into  the  pelvis. 
During  this  manoeuvre,  D'Outrejwnt  simply  used  the  external  hand 
to  support  the  uterus,  Scauzoni  recommended  that  it  should  be  em- 
ployed externally  to  press  the  head  toward  the  pelvic  brim.f 

Wriglit's  method  differs  from  that  of  D'Outrepont.  in  that  he  em- 
ployed, to  seize  the  shoulder,  the  hand  corresponding  to  the  head,  and, 
while  he  pushed  the  shoulder,  without  lifting,  in  the  direction  of  the 
curve  of  the  uterus,  he  applied  the  remaining  hand  to  dislodge  the 
breech  and  move  it  toward  the  center  of  the  uterine  cavity.  J 

All  the  foregoing  methods  require  for  their  successful  performance 
a  movable  foetus  and  a  dilated  cervix,  conditions  which  render  podalic 
version  safe  and  of  easy  execution.  In  practice,  therefore,  they  have 
never  enjoyed  any  considerable  degree  of  popularity.  Of  far  greater 
importance  are  tlie  methods  of  Hold  and  Braxton  llicks,  which,  pos- 
sessing the  advantage  of  requiring  the  introduction  of  two  fingers  only 
into  the  uterus,  can  consequently  be  resorted  to  at  an  early  stage  of 

•  ScASMKi.  "  L«hrbuch  dcr  Gcbartehfllfe,"  1867,  B<!.  iii,  p.  6S.  f  Op.  cil.,  p.  69. 

X  Wriodt,  "  Am.  Jour,  of  Obstet.,"  voU  vi,  p»it  I,  1S78, 
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labor.  liohl,  like  Wright,  employed  for  internal  use  the  haud  com- 
sponding  to  the  head.  With  two  fingers  in  the  cervix,  he  pushed  the 
top  of  the  shoulder  in  the  direction  of  the  breech,  and  pressed  the 
head  into  the  pelvis  with  the  external  hand.  At  the  same  time  ho  iu- 
trusted  to  an  assistant  the  task  of  seizing  the  fundus  of  the  utema  be- 
tween the  palms  of  the  hands,  and  directing  it  to  the  side  toward  which 
the  head  was  originally  tnmed.*  Braxton  Uicks  describes  his  method 
as  follows  :  "  Introduce  the  left  hand  into  the  vagina  as  in  podiilic  ver- 
sion ;  place  the  right  hand  on  the  outside  of  the  abdomen,  in  order 
to  make  out  tlie  position  of  the  foetus  and  the  direction  of  the  head 
and  feet.  Should  the  shoulder,  for  instance,  present,  then  push  it, 
with  one  or  two  fingers  on  the  top,  in  the  direction  of  the  feet.  At 
the  same  time  pressure  by  the  outer  hand  should  be  exerted  u]>oq  the 
cephalic  end  of  the  child.  This  will  bring  down  the  head  close  to  tiio 
OS  ;  then  let  the  head  be  received  upon  the  tips  of  the  inside  fingers. 
The  head  will  play  like  a  ball  between  the  hands,  and  can  be  placed  in 
almost  any  part  at  will.  .  .  .  It  is  as  well,  if  the  breech  will  not  riw 
to  the  fundus  readily  after  the  head  is  fairly  in  the  os,  to  withdraw 
the  hand  from  the  vagina  and  with  it  press  up  the  breech  from  the 
exterior."  f  Lately,  Hicks  has  proposed  to  employ  the  external  hand 
to  alternately  press  the  head  into  the  os  and  the  breech  to  the  fundus. 
Uis  plan  differs  from  that  of  Ilohl,  in  that  he  operates  with  the  patient 
upon  the  side,  and  uses  the  left  hand  with  the  patient  upon  the  Ml 
side,  and  the  right  hand  when  she  lies  upon  tlie  right.  lie  likewise  dis- 
penses with  an  assistant.^ 


PoDALic  Version. 


Podalic  version  is  indicated  in  the  following  cases : 

1.  The  transverse  presentation,  where  cephalic  version  is  coutrar 
indicated,  or  attended  with  any  considerable  degree  of  difficulty. 

2.  In  head  presenUitions,  where  there  is  reason  to  suppose  that  the 
result  would  be  favorably  influenced  by  bringing  down  the  feet.  As 
illustrations  of  such  conditions,  we  have  faulty  presentations  of  the 
head  and  face,  prolapse  of  the  cord  and  extremities,  placenta  prwvia, 
and  contracted  jwlvis.  The  various  contingencies  which  call  for  ver- 
sion will  be  more  closely  considered  in  connection  with  the  s|)eciul 
morbid  conditions  mentioned. 

The  ojieration  may  be  performed  by  combined  external  and  inter- 
nal manipulations,  or  by  the  internal  hand  alone. 

The  Bl-polar  or  Combined  Method  of  Braxton  Hicks. — In  the  bi- 
jiolar  method  of  turning,  the  two  hands  operate  Bimultancoualy  upon 
the  extremities  of  the  foetus.     It  may  be  carried  out  at  will  with  the 

•  HoBt,,  "Uhrbiich  dcr  Gcburtshulfo,"  2lc  Aiifl«p:c,  1862,  p.  7M. 
t  niCKs,  "  Combined  External  and  Internal  Version,"  "  Trans,  of  the  Obgtct.  Soc.  ol 
liondon,"  Yol.  t,  p.  2S0.  %  H'CKS,  "  Am.  Jour,  of  Obalet.,"  July,  1879,  p.  8l»» 
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patient  upon  the  side  or  upon  the  back.  The  latter  position  is  the 
one  which  finds  most  favor  in  this  countiy.  The  patient  should  be 
placed  transversely  in  the  bed  and  the  nates  drawn  to  the  edge.  Two 
assistants  are  required  to  hold  tlie  logi,  which  should  be  flexed  and  ro- 
tated outward.  As  the  betis  in  America  are  very  low,  where  difficulty 
in  operating  is  anticipated  it  is  sometimes  advisable  to  remove  tlie 
patient  after  she  has  been  uniesthotized  to  a  table  covered  with  a  blan- 
ket or  woolen  comforter.  Complete  ansesthcsia  is  useful  as  a  means 
of  facilitating  the  introduction  of  the  internal  hand,  and  maintaining 
a  relaxed  condition  of  the  uterus.  Care  sliould  be  taken  that  both 
bladder  and  rectum  are  emptied.  The  hand  selected  for  internal 
manipulations  should  be  of  tlie  same  name  as  the  side  to  which  llie 
extremities  are  turned — i.  e.,  feet  to  tiie  right,  right  hand  ;  feet  to 
the  left,  left  hand.*  The  fingers  should  bo  brought  together  in  the 
form  of  a  cone.  The  back  of  the  hand  and  forearm  should  be  well 
lubricated  witli  oil  or  lard.  In  passing  the  liand  into  the  vagina,  the 
labia  should  be  separated  by  the  thumb  and  fingers  of  tlie  disengaged 
hand.  Entrance  is  effected  by  directing  the  fingers  toward  the  sa- 
crum, and  pres.>»ing  backward  upon  the  distensible  jierinwum.  In  this 
stage  of  the  procedure  hasty  action  is  out  of  place.  Patience  and  gen- 
tleness are  the  prime  requisites.  Two  or  three  fingers  only  need  to  Iks 
carried  through  the  internal  os.  When  tlie  presenting  part  is  reached, 
the  external  hand  sliould  be  laid  upon  the  abdomen,  and  pres.sure 
brought  to  Ix'ar  upon  the  breech.  The  two  hands  should  then  move  the 
extremities  of  the  child  in  opposite  directions.  To  quote  Dr.  Barnes, 
'•  The  movement*  by  which  this  is  effected  are  a  combination  of  con- 
tinuous pressure  and  gentle  impulses  or  taps  with  the  finger-tips  on 
the  head  (or  shoulder),  and  a  series  of  half-sliding,  half-pushing  im- 
pulses with  the  palm  of  the  hand  outside."  When  the  breech  is  well 
pressed  down  to  the  iliac  fossa,  the  membranes  should  be  ruptured 
during  a  pain,  and  a  knee,  which  at  this  time  is  generally  near  the  os 
internum,  should  be  seized  and  hooked  into  the  vagina  with  the 
fingers.  As  the  breech  is  brought  into  the  pelvis  by  tractions  ujion  the 
leg,  the  outer  hand  should  be  employed  to  press  up  the  head  until  the 
version  is  completed. 

The  manipulations  described  arc  to  be  conducted  during  the  inter- 
vals between  the  pains.  Care  should  be  taken  not  to  hook  down  the 
cord  with  the  knee.  When  the  lower  extremities  are  reflcoted  upward 
upon  the  body  so  that  a  knee  is  not  attainable,  the  breech  may  oftt-n 
be  brought  down  by  a  finger  inserted  into  the  fold  of  the  thigh,  or  by 
pressure  ujwn  some  part  of  the  pelvis. 

*  In  Eagland  the  patient  is  delirerc*]  upon  the  left  side,  and  the  left  liaoJ  is  coni- 
monlf  introduced  into  the  vagina.  In  Germany,  when  the  patient  lies  upon  the  rijht 
tide,  the  left  hand  is  eniplojcd  inside ;  when  upon  the  loft  side,  the  ri:;ht  hand.  The 
choice  of  hands,  it  will  be  seen,  is  not  a  matter  of  con«idcrat)lc  importance. 
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The  combined  method  of  version,  which  we  owe  in  all  its  essential 
features  to  Braxton  Hicks,  is  one  of  the  most  important  coDtribution$ 
to  obstetrical  practice  of  the  present  century.  It  possesses  the  price- 
less advantages  of  enabling  the  physician  to  perform  version  earlr  in 
labor,  and  to  accomplish  the  operation  without  in  any  way  imperiling 
the  integrity  of  the  uterus.  The  only  prerequisites  for  snccc^is  are  : 
sufficient  dilatation  of  the  cervix  to  permit  the  passage  of  two  fingers, 
a  certain  degree  of  fetal  mobility  within  the  uterine  cavity,  and  a  pre- 
cise knowledge  of  the  fetal  iwsition.  After  rupture  of  the  membranes 
and  escape  of  the  waters,  the  operation  becomes  more  diflScnlt,  hot  is 
even  then  not  always  impracticable. 

Internal  Version. — In  interual  version  the  entire  hand  is  intro- 
duced into  the  uterus.  It  is  necessary,  therefore,  that  the  cenrix 
should  be  so  far  dilated  that  the  hand  can  be  passed  withont  violence 
through  the  cervical  canal.  Irregular  uterine  contractions  require  to 
be  relieved  by  hypodermic  injections  of  morphia,  with  or  without  the 
addition  of  atropia,  or  by  the  induction  of  complete  ansesthesia.  As 
internal  version  is  not  an  indifferent  operation,  but  may  bo  fol]owe<l 
by  inflammations  due  either  to  injuries  of  the  maternal  tisanes  or  to 
the  introduction  of  infected  air  into  the  uterus,  it  should  not  be  at- 
tempted until  the  impracticability  of  the  combined  method  has  been 
demonstrated.  It  is  applicable  chiefly  to  cases  in  which  a  certain  de- 
gree of  uterine  retraction  has  followed  upon  the  escajn?  of  tlie  amni- 
otic fluid.* 

The  patient  should  l>e  placed  upon  the  back  or  side  ;  the  bladder 
and  rectum  should  be  emptied  ;  and  anaesthesia  should  be  pushed 
until  the  action  of  the  abdominal  muscles  is  suspended.  The  exail 
position  of  the  foetus  should  be  carefully  ascertained.  The  hand,  well 
oiled  upon  its  dorsal  aspect,  should  be  passed  slowly,  after  the  expira- 
tion of  a  pain,  with  the  fingers  formed  into  a  cone,  tlirough  the  VBginn 
and  cervix,  opi)Asitc  the  sacro-iliac  synchondrosis,  ui»nn  the  side  of 
the  child's  feet.  At  the  same  time  counter-pressure  should  be  main- 
tained over  the  fundus  uteri,  to  prevent  rupture  of  the  vaginal  attach- 
ments. If  the  uterus  begins  to  contract,  the  fingers  should  be  spread 
out,  and  the  ojierator  remain  passive  until  the  pain  subsides. 

In  head  presentations,  the  hand  employed  should  be  always  thcono, 
which  corresponds  to  the  side  of  the  child's  feet.    In  transverse  pr 
tations,  when  version  is  performed  soon  after  the  rupture  of  the  men 
branes,  before  retraction  of  the  uterus  has  taken  place  to  any  extent,^ 


•  If  the  mcitibrnnes  ure  intact,  and  internal  version  is  chosen  in  place  of  the  b!-poUr^ 
method,  one  of  three  plans  is  open  in  practice:   I.  Boor  recommended  passing  the  ban 
between  the  membranes  and  uterus  lo  the  feet  of  the  child,  and  then  nipturing  the  men 
bnmes;  2.  Hiiter  seized  the  feet  of  the  child  througli  the  membranes,  and  turned  aiU 
out  rupturing ;  3.  Levret  ruptured  the  membranes  at  the  oa  uteri,  And  intrrxluceil  ih« 
band  during  the  outflon  of  the  water.    The  third  plan  is  the  one  roo.~t  deserving  of  fsror. 


VERSION. 


397 


the  choice  of  bands  is  of  little  consoquence.  This  is  especially  trno  in 
the  dor80-aiit«rior  ]>08ition.  Thus,  when  the  child  lies  with  the  head 
to  the  left,  feet  to  the  right,  and  belly  to  the  rear,  the  right  hand  may 
be  passed  directly  across  the  belly,  to  the  extremities  of  the  child,  or 
the  left  hand  may  be  made  to  pass  from  the  breech,  along  the  surface 
of  the  tliigh,  to  the  nearest  knee  or  leg.  By  the  latter  method  the 
danger  of  mistaking  an  arm  for  the  leg  is  avoided.  Should,  in  any 
case,  doubt  upon  this  score  arise,  the  characteristic  differences  be- 
tween the  hand  and  foot  should  guide  us  to  a  correct  diagnosis. 
Thus,  the  wrist  enjoys  greater 
mobility  than  the  ankle,  the  fin- 
gers are  longer  than  the  toes,  the 
palm  is  shorter  than  the  sole,  the 
position  of  the  thumb  is  peculiar 
to  the  hand,  and  the  pointed  heel 
to  the  foot. 

In  the  lateral  position,  the 
patient  should  be  placed  upon 
the  side  to  which  the  child's 
breech  is  turned,  with  the  but- 
tocks near  the  edge  of  the  bed. 
Here,  obviously,  the  operator, 
standing  in  the  rear  of  his  pa- 
tient, would  use  with  the  greatest 
facility  the  hand  corresponding 
to  the  fide  upon  which  the  wom- 
an lies  (left  side,  right  hand,  and 
vice  versa).  In  dorso-posterior 
positions  especially,  the  advan- 
tages of  such  a  selection  are  man- 
ifest 

In  easy  versions,  it  is  correct 
practice  to  bring  down  one  foot 
or  knee  only.  When  one  extrem- 
ity is  loft  reflected  Ujwn  the  ab- 
domen, the  larger  size  of  the  breech  more  fully  distends  the  cervii,  and 
thus  prepares  the  way  for  the  subsequent  passage  of  the  child's  head.  In 
difficult  cases,  or  when  rapid  delivery  is  to  be  effected,  both  feet  should 
be  seized.  A  single  foot  should  be  held  at  the  ankle  between  the  thumb 
and  fingers.  When  practicable,  the  entire  leg  may  be  graspetl  with 
tlie  closed  hand.  When  it  is  sought  to  turn  by  both  feet,  the  middle 
finger  should  be  placed  between  them,  while  the  ankles  are  held  by 
the  second  and  fourth  fingers. 

Little  importance  should  be  attached  to  the  question  as  to  which 
extremity  should  be  selected,  so  long  as  the  version  is  uncomplicated. 


Fjo.  181,— Vpreion  in  hwid  presonUiions, 
(ChiiUl}r-Uonore.) 
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While  in  Germany  preference  is  accorded  to  the  seiznre  of  the  lower 
extremity,  the  superiority  of  turning  by  the  more  remote  limb  is  gen- 
erally advocated  in  England. 

As  in  the  bi-polar  method,  during  the  traction  upon  the  foot,  the 


Fioe.  18S,  183. — Yersion  in  tran<'Vorse  presentations ;  <liroct  method  of  seizing  feet.     (Bnun.) 

external  hand  should  aid  version  by  pressure  upward  upon  the  he 
made  through  the  nbdnmiiial  walls  with  the  disengaged  hand. 

When,  in  transverse  presentations,  the  membranes  rupture,  the 
lower  .arm  not  uufrequontly  becomes  prolapsed  into  the  vagina.  As  a 
rule,  this  complication  does  not  embarrass  version,  though  it  mar  prove 
a  hindrance  to  the  introduction  of  the  hand.  It  is  a  good  jdan,  in 
arm-presentations,  to  slip  a  noose  of  tape  about  the  wrist,  which  serves 
a  twofold  i)urposc,  enabling  us  to  draw  the  extremity  up  toward  the 
symphysis,  or  back  against  the  perinaeum,  according  as  the  hand  is  to 
be  passed  posteriorly  or  anteriorly,  and  to  hold  tlie  arm  to  the  side  of 
the  child's  body  during  tlie  performance  of  version,  thus  avoiding  the 
ditficulties  of  arm  delivery  in  the  period  of  extnictitm.  Dr.  F.  P. 
Foster,  in  a  ca.sc  where  the  mobility  of  the  child  was  unimpeded,  usod 
the  prolapsed  arm  as  an  aid  to  version  in  the  following  ingenious 
manner  :  The  child  lay  with  the  back  to  the  front,  the  head  upon  the 
right  iliac  fossa,  and  tlie  left  arm  presenting.  With  the  right  hand  in 
the  vagina,  he  seized  the  arm,  and  pushed  gently  upward  in  the  di- 
rection of  the  humenis.  In  this  way  he  succeeded  in  elevating  the 
oephalic  pole  until  with  the  index-finger  alone  in  the  cervix  uteri  he 
managed  to  reach  the  breech  of  the  child.  With  the  fioint  of  his 
finger  he  gently  urged  this  along  to  the  mother's  right  side,  and  soon 
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encountered  tho  left  foot,  which  he  readily  booked  down  into  the 
vagina.* 

When,  after  rupture  of  the  membranes,  aid  ia  not  promptly  ren- 
dered, the  shoulder  becomes  crowded  into  the  pelvic  brim.     If  the 


Fio.  IH. — Method  oT  reaching  sn  extremitr  by  first  poasiiig  the  hand  around  the  breech. 

(ScuuoQi.) 

pains  are  feeble  the  uterus  may  remain  relaxed,  so  that  hours  after- 
ward version  may  be  readily  performed.  If  the  pains  are  good,  how- 
ever, as  the  waters  escape  the  uterus  retracts,  until  finally  it  becomes 
rigidly  applied  to  the  surface  of  the  fcetus.  This  condition  is  known 
to  obstetricians  as  a  neglected  shoulder  presentation.  Version,  under 
the  circumstances,  is  embarrassed,  partly  by  the  difficulty  of  intro- 
ducing the  hand  into  the  uterus  to  seize  the  foot,  and  partly  by  the 
fact  that  when  tractions  are  made  upon  an  extremity,  in  ])l!»ce  of  the 
child  turning  i'«  utcro,  both  child  and  the  closely  applied  uterus  are 
apt  to  move  together. 

In  operating  after  the  retraction  of  the  uterus  has  become  com- 
plete, the  physician  should  seek  t^  effect  the  utmost  relaxation  by 
pushing  anajsthesia  to  coniplet*  insensibility.  The  hand  should  be 
introducedxslowly  and  with  the  utmost  gentleness.  Precipitate  action, 
or  aa  attempt  to  overcome  the  uterine  resistance  by  force,  may  cause 
fatal  rupture.  The  external  hand  should  make  firm  counter-pressure 
upon  the  fundus,  to  prevent  the  uterus  from  being  torn  from  the 
vagina.     The  seizure  of  the  lower  foot  is  usually  alone  practicable. 

•  FosrrR,  "  On  Prolnpsc  o(  the  Ann  in  Trnnsrersc  PreaeoUtiona,"  "  .Vmer.  Jour,  of 
Obrtet.,"  vol.  ii,  p.  iOi. 
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Fio.  185. — Braun's  repositor. 


Simpson,  it  is  true,  regarded  the  secret  of  snccess  in  siioh  cases ' 
depending  upon  making  tractions  with  the  upper  limb,  as  tending  to 
rotate  the  body  of  the  child  upou  its  long  axis,  and  thus  favoring  the 
release  of  the  presenting  shoulder  from  its  imprisonment.  However 
rational  all  this  sounds  in  theory,  rotation 
within  a  rigidly  contracted  uterus  is  easier  to 
represent  by  diagram  than  to  carry  out  in 
practice.  The  result  of  seizing  the  upper  iJg 
is  usually  to  cross  it  with  its  fellow,  and  to 
twist  the  child's  body  so  as  to  injuriously  com- 
press the  abdominal  viscera.  By  making  trac- 
tions upon  the  lower  leg,  the  breech  is  brought 
by  the  shortest  route  to  the  uterine  orifice. 
To  bo  sure,  by  this  mancBuvre  the  body  of  the 
child  is  bent  laterally,  but  lateral  flexion  docs 
the  child  no  harm.  In  case  of  failure  to  effect 
version,  a  noose  of  tajjc  may  bo  ])laced  upon 
the  foot,  and  the  hand  returned  to  seek  the 
other  extremity.  When  the  foot  is  within 
reach,  tlie  loop  of  the  fillet,  placed  about  the 
fingers,  is  easily  conveyed  upward  to  the  ankle. 
When,  however,  the  foot  is  high  up  in  the 
vagina,  where  the  movement  of  the  fingers  is  impeded,  some  form  of 
instrument  is  needed  to  push  the  loop  from  the  fingers  over  the  foot. 
Unquestionably  the  most  serviceable  contrivance  to  this  end  is  the  re- 
positor of  Carl  Brauii,  which  consists  of  a  gutta-percha  rod,  sixteen 
inches  in  length,  with  an  aperture  two  inches  from  the  extremity, 
through  which  the  loop  of  a  double  tai>e  is  threaded.  When  in  use 
this  loop  is  passed  around  the  noose  of  the  fillet,  and  is  then  reflected 
over  the  end  of  the  rod.  Thus  secured,  the  fillet  is  conveyed  to  the 
position  aimed  at.  Then  by  loosening  the  ends  of  the  tape,  which 
during  the  upward  movement  are  held  to  the  sides  of  the  rod  by  the 
©iierator's  hand,  and  by  shaking  the  rod,  the  instrument  is  easily  de- 
tached, and  can  be  withdrawn  without  difficulty. 

If  the  oiwrator  does  not  care  to  release  tlie  foot,  because  of  tlie 
difficulties  he  has  encountered  in  getting  possession  of  it,  the  fillet 
maybe  noosed  around  his  arm,  and  thence  bo  pushed  upward  over  the 
hand,  to  the  seized  extremity. 

A  device,  which  in  many  instances  has  rendered  me  excellent  serv- 
ice, has  consisted  of  an  ordinary  catheter  threaded  with  a  doubleil 
piece  of  twine,  so  that  tlie  loop  projected  from  the  eye  of  the  instru- 
ment This  loop,  after  inserting  the  stylet  into  the  catheter,  I  have 
used  in  precisely  the  manner  laid  down  for  the  employment  of  Braan's 
instrument. 

In  case  the  second  limb  can  not  be  reached,  or  where  traction  u])OU 
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both  extremities  fails  to  bring  the  breech  into  the  cervix,  an  attempt 
should  be  made  to  dislodge  and  elevate  the  presenting  shoulder.  Thia 
can  sometimes  be  accomplished,  in  accordance 
with  the  suggestion  of  Professor  Goodell,  by  bring- 
ing down  the  upper  arm,  and  turning  the  child 
upon  its  loug  axis ;  or,  while  the  noosed  foot  is 
held  out  of  the  way  by  the  attached  tillet,  the  hand 
oorresiwnding  to  the  child's  he^  may  be  intro- 
duced into  the  vagina,  and  employed  to  press  the 
presenting  part  away  from  the  cervix.  The  raising 
of  the  shoulder  should  be  gradual,  and  should  be 
jierformed  with  the  utmost  gentleness,  as  tlie  dan- 
ger of  utc^rine  rupture  is  peculiarly  enhanced  by 
the  thinned,  overstretched  condition  of  the  lower 
segment.  Meantime  a  skilled  assistant  should  exer- 
cise counter-pressure  fi-om  without  upon  the  fun- 
dus of  the  uterus,  and  upon  tiic  head  uf  the  child, 
and  aid  the  descent  of  the  breech  by  rightly  di- 
rected pressure.  Resolution  to  succeed,  combined 
with  patience  in  manipulation,  usually  overcomes 
the  obstacles  presented  by  the  most  difficult  oases. 

In  the  few  instances  where  failure  follows  all  attempts  to  accom- 
plish version,  or  where  rupture  is  imminent,  or  wliere  tlie  cliild  is 
known  to  be  dead,  the  obstacle  to  delivery  may  be  overcome  by  decapi- 
tation, and  the  i-emoval  of  the  head  and  trunk  separately. 


Kill.  ISfl.— Cntlicteruscil 
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Cnmiotomy. — loiiication^. — Opcroiion. — Perforators. — Method  of  pcrforatinj;. — Extraiv 
lion  after  perforation. — Forceps. — Cepbalotrihe. — Action  of  the  cephalotrihc. — Ot>- 
jectioDo. — .\pplicaiion  of  llie  cephalotribe. — Cranioclamt. — I'rotcfaet  and  blunt  booii. 
— Ccpbalotouif. — Embryotomy. — Eicnteratiou. — Decapitation. 

Cbaniotomy. 

Craniotomt  includes  all  the  various  operations  employed  to  reduce 
the  dimensions  of  the  child's  head.  Thus  the  term  is  applied — 1.  To 
the  i)erforution  of  the  skull,  and  the  evacuation  of  the  brain-content*  ; 
and,  2.  To  the  various  procedures  subsequently  adopted  to  farther 
minimize  and  extract  the  cranial  walls. 

Indications  for  Perforation. — Perforation  is  resorted  to,  in  cases  of 
mechanical  obstacles  to  delivery,  to  overcome  the  disproportion  exist- 
ing between  the  child's  head  and  the  parturient  canal.  As  the  opera- 
tion is  performed  solely  in  the  interests  of  the  mother,  it  possesses  a 
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wider  range  of  applicability  when  the  child  is  dead  than  when  still 
living. 

Perforation,  in  the  dead  child,  is  allowable  in  difficult  labors  w 
eoou  as  temporizing  becomes  dangerous  to  the  mother.  The  men 
aesthetic  advantage  of  removing  by  forceps  an  unmutilated  child  oaght 
not,  if  attended  by  any  risk,  to  be  allowed  to  weigh  with  the  physician 
against  the  welfare  and  safety  of  the  parent. 

If  the  child  is  alive,  the  question  of  perforation  is  one  of  the  mo?t 
serious  that  falls  to  the  lot  of  the  conscientious  physician.  If  the  life 
of  the  mother  is  at  stake,  and  the  sacrifice  of  the  child  is  necessary  to 
her  preservation,  few  would  dispute  at  the  present  day  the  superiority 
of  the  mother's  claim  to  existence.  Still,  it  is  not  sentimentality  to 
feel  that  it  is  an  awful  thing  to  destroy  a  living  child  before  a  clear 
conviction  is  reached  that  conservative  measures,  which  hold  out  the 
hope  of  preserving  both  lives,  are  of  little  or  no  avaiL  The  proper 
jTOsition,  however,  of  craniotomy,  between  the  Caesarean  section  on  the 
one  hand  and  forceps  and  version  upon  the  other,  wiU  be  discosaed 
in  the  section  upon  the  treatment  of  contracted  pelves. 

Operation. — When  perforation  hsis  once  been  decided  xipon,  ther» 
should  be  no  delay  in  its  execution.  By  delay,  the  very  object  of  iu 
performance,  viz.,  the  preservation  of  the  life  of  the  mother,  is  im- 
periled.* 

The  patient  should  be  placed  in  the  usual  obstetrical  position,  with 
the  knees  flexed,  and  the  hips  drawn  over  the  edge  of  the  bed.  Chloro- 
form is  not  requisite.  It  is  useful,  however,  as  a  means  of  saving  the 
mother  from  piiinful  after-memories.  If  the  head  is  not  fixed  at  the 
brim,  it  should  be  held  firmly  in  position  by  the  hands  of  au  assistant, 
through  the  abdominal  walls,  or  the  child  should  be  turned,  and  ]xt- 
foration  performed  on  the  after-coming  head. 

Complete  dilatation  of  the  cervix  is  not  essential  to  the  fxi»t  utiaii 
of  the  ojMjration.  If  the  object  is  simply  to  relieve  the  mat^<rnal  soft 
part5  from  pressure,  perforation  may  be  performed  at  an  early  stage 
of  labor.  When,  however,  it  is  intended  to  follow  perforation  by  im- 
mediate extraction,  it  is  necessary  to  secure  sufficient  preliminary  di- 
latation. In  just  this  class  of  coses  I  have  seen  excellent  results  from 
the  employment  of  Dr.  I.  E.  Taylor's  long,  narrow-bladed  forceps, 
which  can  be  passed  through  a  cervix  dilated  to  scarcely  an  inch  and 
a  half  in  diameter.  They  enable  the  operator  to  seize  the  head,  ami 
use  it  as  a  dilating  wedge  during  and  after  a  pain  (vide  p.  368).  If 
the  cervix  hangs  empty  in  the  pelvis,  and  the  head  can  not  be  movinl 
from  the  brim,  Barnes's  dilators  are  often  of  great  service,     Unqucs- 

'  Spic^lberg  8Ut«8  th«t  between  the  rean  1870  and  1877,  of  thlrtT-threc 
perforation,  three  terminated  fatallv,  while  in  the  previous  five  jcaro  in  which  ibv 
tion  was  performed,  at  n  lute  period,  of  thirteen  cases,  seven  ended  in  death.     (" 
Inicb  dcr  tieburUhulfe,"  p.  633.) 
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tionably  in  many  cases  less  violence  is  done  to  the  mother,  if  simple 
perforation  is  resorted  to,  the  brain  evacuated,  and  the  dilatation  of 
the  cervix  left  to  be  accomplished  by  the  pressure  of  the  gradually 
collapsing  head.  This  method,  however,  exposes  the  mother  to  the 
dangers  of  septic  poisoning,  as,  unless  the  pains  should  be  good  and 
delivery  rapid,  decomposition  of  the  foetus  in  utero  speedily  sets  in 
after  perforation. 

Instruments  employed  in  Perforation. — Most  of  the  perfoniting  in- 
struments in  use  in  this  country  are  patterned,  with  moditications. 


Fio.  1S7.— SdisofB  ofSmeUie. 

after  the  scissors  of  Smell  ie.    Simpson's  perforator  is  the  one  I  have 
been  in  the  habit  of  employing.     As  compression  of  the  handles  causes 


Fio.  188. — Simpsoo's  perforntor. 

the  separation  of  the  perforating  points,  it  can  be  easily  managed  with 
one  hand.  The  projecting  shoulders,  just  beneath  the  cutting  por- 
tions, prevent  the  instrument  from  jienetrating  too  far  into  the  skull. 
The  edges  and  points  of  the  blades  are  rounded,  so  that  they  are  not 


169. — ^Blot's  perforator. 


liable  to  injure  the  soft  parts  of  the  mother  during  the  operation.  The 
chief  objection  to  the  instrument  arises  out  of  these  special  measures 
of  safety,  as,  owing  to  its  bluntness,  considerable  force  has  to  be  em- 
ployed to  penetrate  the  skull,  which  increases,  of  coarse,  the  ri»k  of 


It 
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slipping.     A  better  instrument  is  that  of  Monsieur  Blot, 
a  spear-point,  which  makes  it  efiectire  as  a  perforator. 


It 

The  blades" 


Fio.  190. — Hodf^'B  cntniotomy  idaiors. 

when  the  instrument  is  shut,  are  superimiiosetl,  and  are  not  capable 
of  harming  the  maternal  tissues.    When  tlie  blades  are  separated,  after 


Fio.  191.— Thomas's  perforator. 

perforation  has  been  accomplished,  they  readilj  cut  the  bony  stmcture 
of  the  skull,  Hodge's  craniotomy  scissors  can  be  used  as  a  perforator, 
and  afterward  to  cut  away  portions  of  bone.  Dr.  T.  G.  Thomas  \tt 
devised  a  jierforator  with  a  gimlet-like  extremity,  which  is  intended 
to  bore  its  way  into  the  skull.  The  opening  is  afterward  enlarged  bv 
a  knife  which  lies  concealed  and  guarded  in  the  body  of  the  iii-t 
uutil  required  for  use.  Mechanically  considered,  Thomsis's  j . 
is  beyond  reproach.  It  is,  however,  somewhat  more  difficult  to  k<-(;i 
in  order  than  those  previously  mentioned. 

The  basylist  of  Professor  Alexander  Simpson  resembles  in  its  gen- 


Pio.  19S. — Simpson'*  t>»ylist 

cral  features  the  perforator  of  Dr.  Tliomas.  It  is,  however,  much  heavier 
and  of  more  solid  construction.     In  tlie  place  of  the  conccah-d  k 
it  possesses  two  arms,  which,  when  separated  from  one  another,  »■ 
powerful  levers.    The  instrument  is  designed  not  only  to  perforate  the 
cranial  vault,  but,  as  its  name  implies,  to  break  up  the  base  of  the  skull. 
When  this  action  is  rendered  necessary,  the  basylist  should  be  pushed 


CRANIOTOMT  AXD  EMBRYOTOMY. 


405 


inward  to  the  sphenoid  bone,  and  a  point  selected  for  jterforation  in 
front  of  tlie  sella  turcica.  After  boring  well  into  the  sphenoid,  the 
lever  is  used  to  forcibly  separate  the  base  into  two  portions.  Ordinarily, 
the  expulsion  of  the  child  can  then  be  left  to  the  natural  forces. 

The  Germans  employ  for  the  most  part  a  long  trephining  perfo- 
rator, which  removes  circular  segments  from  the  scalp  and  the  skull. 


I 


Fia.  198. — Trephine  perforator. 


The  trephine  leaves  behind  no  splintered  portions  of  bones,  and  makes 
an  opening  which  is  not  likely  to  close  from  overlapping ;  but  it  can, 
on  the  other  hand,  be  used  only  upon  the  cranial  vault. 

Previous  to  practicing  craniotomy,  the  bladder  and  rectum  shonld 
be  emptied.  The  operator  introduces  his  middle  and  index  fingers  into 
the  vagina,  and  presses  them  firmly  against  the  most  accessible  por- 
tion of  the  child's  head.  Great  care,  at  this  stage,  should  be  exercised 
to  gain  an  exact  idea  of  the  situation  and  the  extent  of  the  dilatation 
of  the  cervix.  The  operator  then  seizes  the  handle  of  the  perforator 
in  the  right  hand,  and  passes  the  pointed  extremity,  under  the  guid- 
ance of  the  fingers  of  the  left  hand,  to  the  region  of  the  head  at  which 
it  has  been  decided  the  perforation  is  to  be  made.  If  convenient,  a 
suture  or  a  fontanclle  may  bo  selected,  in  place  of  the  bony  table  of 
the  skull.  The  perforator  should  be  pressed  against  the  cranium  with 
a  boring  movement  until  the  cessation  of  resistance  warns  the  operator 
that  the  bony  mcasement  has  been  traversed.  In  cases  where  the 
sknll  is  unusually  thick  or  liard,  this  part  of  the  operation  may  prove 
a  matter  of  some  difficulty.  Care  should  bo  taken  to  hold  the  instru- 
ment at  right  angles  to  the  point  of  perforation,  as  otherwise  it  is  apt 
to  glance  from  the  rounded  surface  of  the  head. 

If  the  head,  in  place  of  being  fixed  in  the  pelvis,  is  situated  high 
up,  every  precaution  should  be  taken  in  the  operation.  The  head 
should  be  pressed  firmly  against  the  brim  through  the  abdomen  by  an 
assistant.  The  perforator  should  follow  the  axis  of  the  superior  strait. 
The  point  selected  for  perforation  shonld  be  near  tlie  symphysis,  as 
the  instniment  is  then  much  less  liable  to  slip  than  if  carried  back- 
ward toward  the  promontory.  The  fingers  of  the  left  hand  should 
keep  constant  guard  upon  it«  direction.  Oftentimes,  by  way  of  pro- 
tection, the  operator  introduces  the  entire  half-hand  into  the  vagina. 
After  the  perforator  has  pcnetrate'd  the  sknll,  the  opening  should  be 
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enlarged  by  oompressing  the  handles  and  separating  the  cuttin« 
blades ;  then,  allowing  the  latter  to  close,  the  instrument  should  be 
semi-rotated,  and  a  second  cut  made  at  right  angles  to  the  first.     Be- 


•^ 


^ 


Fio.  194. — Operation  for  perronting  the  child'a  bead. 

fore  withdrawing  the  perforator,  it  should  be  moved  about  freely  to 
break  up  the  braiu-niass.  The  rapidity  and  completeness  of  the  col- 
lapse of  the  cranial  walls  are,  in  a  measure,  dependent  upon  the  com- 
pleteness of  the  evacuation  of  the  cranial  contents.  Care  too  should 
be  taken  to  [>ass  the  i>erforator  into  the  foramen  magnum  to  break  up 
the  medulla  oblongata,  and  thus  to  insure  the  death  of  the  chilil 
before  delivery.  Sometimes  it  is  advantageous  to  wash  out  the  brain- 
pulp  by  injecting  a  stream  of  water  into  the  cranial  cavity.* 

In  face  presentations  care  should  be  taken  to  pass  the  porfomtor 
through  the  frontal  bones,  or  through  an  orbit.     Where  neither  of 

•  Von  WelxT  lias  shown  that  no  ccphalotribe  can  fully  decerebrate  a  porforatcd 
head,  In  general  only  the  small  part  of  the  brain  being  evacuated.  lie  haj  likewise  demon- 
■trated  that  a  greater  amount  of  comprc8!>ion  can  be  accomplished  in  ca5c  of  a  fully  Ihau 
a  partially  deccrebrate<I  head.  The  head,  therefore,  that  has  been  fully  cmptiixl  qaa  Im 
more  easily  extracted  than  one  that  has  only  been  partially  deprived  of  its  cootcnt*. 
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these  points  is,  however,  accessible,  it  is  possible  to  make  the  open- 
ing through  the  roof  of  the  mouth,  behind  the  na«al  fossae. 

The  perforation  of  the  after-coming  head  is  always  a  mutter  of 
considerable  difficulty.  The  point  of  the  perforator  has  to  be  inserted 
obliquely  in  place  of  at  right  angles  to  the  skull,  and  therefore  is  more 
liable  to  glance.  On  theoretical  grounds  it  has  been  recommended  to 
insert  the  instrument  either  between  the  occiput  and  atlas,  or  through 
a  lateral  fontancUe.  In  practice,  however,  such  niceties  are  rarely 
observed.  The  operator  simply  passes  the  four  fingers  of  the  left 
hand  under  tbe  symphysis  pubis,  and,  while  the  feet  of  the  child  are 
drawn  downward  and  backward  by  an  assistant,  the  perforatirm  is 
made  at  any  {loint  behind  the  ear  at  which  the  manipulation  can  be 
most  easily  effecte<l.  Chailly  recommends  hooking  down  the  chin  of 
the  child,  and  perforating,  as  in  face  presentations,  through  the  roof 
of  the  mouth.* 

The  trephine-pcrfomtor  requires  to  be  pressed  firmly  and  steadily 
against  the  parietal  bone.  Sometimes,  when  a  large  scalp-tumor 
exists,  it  18  necessary  to  make  a  preliminary  incision  through  thi> 
integuments.  The  trephine  is  not  liable  to  slip,  and  is  easily  man- 
aged ;  as  it  can  not  be  used  either  upon  the  after-coming  head  or  in 
face  preseulatiouH,  and  as  it  is  difficult  to  keep  clean  and  in  order,  the 
less  complicated  lance-pointed  instruments  have,  however,  enjoyed  the 
preference  in  all  countries  outside  of  Germany. 

Extraction  of  the  Child  after  Perforation.— Formerly,  after  per- 
foration, a  waiting  policy  was  by  many  thought  desirable.  Osborne, 
indeed,  recommended  that  at  least  thirty  hours  be  allowed  to  elapse 
before  delivery,  in  case  craniotomy  was  performed  upon  a  living  child. 
The  grounds  for  favoring  a  temporizing  jwlicy  were  found  in  the 
softening  and  relaxation  of  the  sutiires,  and  the  ease  with  which  flat- 
tening takes  place  after  putrefaction  has  once  set  in.  At  present, 
however,  it  is  cu.«!tomary  to  extract  so  soon  as  the  condition  of  the  os 
renders  it  safe  to  resort  to  tlie  necessary  operative  procedures.  This 
change  in  practice  results  from  altered  views  regarding  the  dangers 
duo  to  mere  protraction  of  labor,  to  fear  of  septic  jwisouing,  and 
finally  to  improved  methods  now  at  our  disposal  for  the  termination 
of  labor.  Extraction  may  be  performed  by  the  furcejw,  the  cepha- 
lotribe,  the  cranioclast,  the  crotchet,  or  the  blunt  hook.  In  some 
cases  version  may  be  em])loyed  with  success.  Each  instrument,  each 
methoil,  has  its  limitations,  and  its  range  of  applicability.  Usually,  in 
extreme  disproportion,  the  oi>erator  finds  it  to  his  advantage  to  have 

*  Cohnotcin  reoommendi'  cutting  down  upon  the  cervical  «nd  upper  dorsal  Tcrtebrw, 
•od  then  opening  into  the  epinal  can&l  by  dividing  the  lamiaiE.  Tlirongh  the  openinK  a 
lilrer  catheter  can  he  passed  to  the  cranial  cuTity,  and  be  used  to  brcalc  up  the  brain- 
ma<8,  which  should  be  woshed  out  through  the  ouial  by  injections  of  water. — ( I'itk  "  £in 
oeues  PcrforatioiiB  Verfahren,"  "Arch.  f.  Gynoelt.,"  Dd.  vi,  ji.  605.) 
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at  haufl  a  complete  equipment,  and  to  resort  at  diflferent  stages  of 
delivery  to  a  Buccession  of  operative  manoeuvres.  The  acceptance  of 
single  measures  and  the  wholesale  condemnation  of  all  other«  an  c*l- 
culated  in  difficult  cases  to  lead  to  embarrassment  and  failure.  A 
study,  therefore,  of  the  capacity  of  the  various  extractive  instruments 
employed  to  deliver  the  perforated  head  is  essential  to  the  formation 
of  correct  judgment  as  regards  practice. 

Forceps. — The  use  of  forceps  as  an  extractive  instrument, :  '  >•- 

foration,  is  recommended  by  Tarnier  as  follows  :  "As  the  ajj  n 

of  forceps  has  often  siicceeded  in  our  hands,  we  do  not  hesitate  to  gi»y 
that  it  is  a  good  operation,  applicable  above  all  to  cases  in  which  the 
pelvic  contraction  is  not  considerable.  The  forceps  possesses  the  ad- 
vantage of  being  in  the  hands  of  every  physician  ;  it  seizes  the  head 
firmly,  and,  by  pressing  the  handles  forcibly  together,  a  sufficient  evac- 
uation of  the  cerebral  contents  is  effected  to  secure  a  marked  flattening 
of  the  cranial  walls.  In  making  prudent  tractions,  one  often  succeeds 
in  extracting  the  head  without  any  harm  to  the  mother  ;  the  danger 
begins  only  with  too  violent  tractions."*  These  remarks  apply,  how- 
ever, to  the  powerful  French  forceps,  which  is  capable  of  exerting 
considerable  comjjressive  force.  Hodge  has  found  his  forcepa  useful 
under  similar  conditions.!  Tiie  short  handles  and  the  gi*eat  width 
between  the  blades,  in  the  English  forceps,  render  it  useless  as  a  true- 
tor  when  craniotomy  hiis  been  performed. 

Cephalotribe. — On  the  6th  of  June,  1829,  Baudelocque,  h  nrrru, 
read  before  the  Institut  Rojal  de  France  a  memoir  upon  a  new  method 
of  performing  embryotomy.  J  He  first  pictured  the  dangers  incident 
to  all  operations  effected  with  pointed  and  sharp-edged  instnimeuU 
introduced  within  the  uterus.  From  the  statistics  of  the  previous 
sixteen  and  a  half  years  in  the  "  Maternite,"  he  showed  that  half  the 
mothers  thus  operated  upon  died,  and  that  the  shortest  of  these  oper 
tions  lasted  three  quarters  of  an  hour.  He  then  described  an  instraJ 
ment  he  had  invented,  which  he  termed  the  cephalotribe,  and  repre- 
sented that  with  it  he  could  crush  in  an  instant  the  base  and  parietes 
of  the  fetal  skull,  forcing  the  brain  from  the  orbits,  the  nostrils,  and 
the  mouth,  the  integuments  at  the  same  time  remaining  intact  and 
forming  a  sort  of  sac,  which  sufficed  to  prevent  the  edges  of  the  fnict- 
ured  bones  from  inflicting  injury  upon  the  soft  parts  of  the  mother. 
The  author  furthermore  expressed  his  conviction  that  the  cejil  / 
was  destined  to  abolish  and  replace  the  perforator  and  the  . 
and  that  it  could  be  cmi)loyed  successfully  in  pelves  measuring  bat 
two  inches  in  the  contracted  diameter. 

This  early  instrument  was  t'vo  feet  long,  and  weighed  over  seven 

•  Tarxikr,  "  Diet,  dc  Medicine  cl  dc  Chirut^ic,"  »rt,  "  Embryotomie,"  »oI.  «li,  p.  MT. 
+  rionoK,  "On  Compression  of  ibc  Kclal  Ucad,"  "Am.  Jour,  of  UbalcL,"  3l»y,  1875. 
t  A.  UAtio»Loc«i»:,  "Revue  Mi-d.,"  August,  1829,  p.  321. 
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pounds.  In  shape  it  resembled  the  forceps.  To  the  Imndles  a  crank 
was  attached,  destined  to  approximate  the  enormous  bhuica  to  one 
another.  The  original  ceplialotribe  has  since  been  subjected  to  vari- 
ous modifications,  with  a  view  cliiefly  to  the  rcmoval  of  its  repulsive 
appearance.  The  observation  of  Chailly,  in  his  "Traifce  pratique  des 
accouchements,"  1842,  that  perforation  should  always  precede  cepha- 
lotripsy,  led  specially  to  the  construction  of  lighter  and  more  conven- 
ient instruments.  The  dream  of  Baudelocque,  that  tlie  cephalotribe 
was  destined  to  abolish  the  perforator,  has  never  been  fulfilled. 

The  models  iu  use  at  the  present  day  vary  considerably  in  weight, 
the  extent  of  the  pelvic  and  cranial  cunes,  and  the  character  of  the 
apparatus  for  producing  compression.  These  different  varieties  are 
simply  expressions  of  the  defective  working  of  the  instrument  itself. 
The  shape  of  the  blades  possesses  the  greatest  importance  practically. 
It  is  to  be  borne  in  miud  that  the  cephalotribe  is  designed  to  act  both 
as  a  crusiier  and  as  a  tractor.  Now,  it  so  happens  that  whatsoever 
tends  to  make  it  avaibble  in  the  one  direction  is  obtainable  only  by 
the  sacrifice  of  some  corresponding  advantage  in  the  other.  Thus,  it  is 
evident  that  the  greatest  amount  of  crushing  force  is  exercised  when 
the  bladea  run  nearly  parallel  to  one  another  ;  but,  without  a  cranial 
curve,  the  blades,  in  place  of  being  applied  to  the  convexity  of  the 
child's  head,  0])eii  like  scissors,  and  thus  are  liable  to  slip,  if  the  in- 
strument je  employed  as  a  tractor.  Again,  as  the  blades  are  usually 
applied  in  the  transverse  or  in  an  oblique  diameter,  it  is  necessary  to 
rotate  the  cejihalotribe  to  make  the  flattened  head  correspond  to  the 
flattened  pelvic  diameter.  Rotation  of  the  cephalotribe  within  the 
genitiil  organs  necessitates  an  instrument  without  pelvic  curve ;  and 
yet,  where  there  is  any  considerable  projection  of  the  promontory,  a 
straight  instrument  is  apt  to  seize  the  head  upon  its  posterior  aspect 
only,  and  thus  the  head  is  often  forced  from  the  blades,  when  com- 
pression is  used,  like  a  cherry-pit,  to  use  Cazeaux's  simile,  from  be- 
tween the  fingers. 


Fio.  Ins.— Cephalotribe  of  Blot. 


Fig.  181  rejiresents  the  I'Vench  instrument  of  Blot,  which  is  pro- 
vided with  a  good  pelvic  curve,  but  the  blades  are  in  close  appi-uxima- 
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tion  to  one  another.  In  Scanzoni's  cephalotribe,  Fig.  182,  the  line  of 
greatest  differunce  between  the  outer  surfaces  of  the  blades  is  nearly 
two  inches.     The  inner  surface  of  the  blades  is  supplied  with  a  longi- 


Fia.  19S.— Cephalotribo  of  Soanxoai. 


tudinal  ridge  occupying  the  center,  while  the  square  extremities  curt 
shaqily  inwai-d  like  pincers.  The  instrument  possesses  a  pelvic  cu 
of  two  and  three  quarters  inches.  When  the  Scanzoni  cephalotrilie  is 
applied  to  the  sides  of  the  decerebrated  head,  the  latter  lengthens  in 
the  axis  of  the  instrument,  but  Munde  reports  tiiat  he  has  witne8S<'d 
the  failure  of  the  instrument  to  seize  the  head  securely  in  the  Wurz- 
burg  clinic,  in  three  cases  out  of  four.  Fig.  183  represents  a  cephalo- 
tribe made  for  me  some  years  ago  by  Messrs.  Tiemana  &  Co.,  which 
has  met  with  considerable  favor  in  New  York  and  its  vicinity.  It  has 
a  cephalic  curve  of  two  inches  and  a  quarter,  measuring  from  the 
outer  surfaces  of  the  blades.*    The  pelvic  curve  is  three  inches  and 


Fio.  197.— The  oDtbor's  cephftlotriU'. 

two  lines  in  extent.     These  measurements  are  similar  to  those  of  the 
Prague  instruments  of  Seyfcrt  and  Breisky.     The  blades  are  fenes- 
trated and  grooved  upon  the  inner  surfaces.     The  advantages  of  an  in»^ 
strument  thus  modeled  are  obvious.     It  is  possible  with  its  aid  to  seiae  t 
the  head  when  movable  above  the  pelvic  brim.     As  the  points  ap- 
proach each  other  closely  after  compression  of  the  head  is  completed, 

*  The  ndvantogos  of  making  the  blades  parallel  to  one  another  are  rather  apiwrcMj 
than  n-al ;  for,  however  effectively  compression  wilh  such  an  instrument  may  Iw  applie 
the  head  ocw  as  a  wedge,  producing  a  separation  at  the  extremities  proporlioncil  to 
absence  of  the  cephalic  curve.     Breisky  and  tfeyfert  have  insisted  that  it  is  Wttrr  t» 
transfer  the  greatest  width  between  the  blades  from  the  extremities  to  the  poials  at  wbieb 
they  cumc  into  immediate  contact  with  the  child's  head. 
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the  instrument  becomes  a  perfect  tractor,  holding  the  head  as  securely 
as  an  ordinary  forceps.  It«  construction  is,  however,  virtually  the 
abandonment  of  two  favorite  but  chimerical  ideas  regarding  the  ca- 
pacity and  mode  of  action  of  the  cephalotribo,  viz.,  that  it  is  capable 
of  flattening  the  head  so  that  the  latter  can  be  drawn  through  a  jielvis 
measuring  but  two  inches  in  the  conjugate  diameter,  and  that  this 
can  be  accomplished  by  rotating  the  instrument,  us  wo  have  men- 
tioned, so  as  to  make  the  flattened  head  correspond  to  the  shortened 
diameter  of  the  pelvis. 

The  actual  result  of  compression  by  means  of  the  cephalotribe  wna  long  a 
matter  of  dispute.  Baudelocquo,  with  his  ponderous  instrument,  claimed  to 
bare  been  able  to  instantly  crush  the  skull,  including  the  base.  Kilian*  relates 
that  in  his  tirst  case  of  cepbolutrips;  he  succeeded  in  breaking  up  the  skull  by 
a  sinttle  application  into  fifty-four  pieces.  Von  Weber,  however,  made  a  large 
number  of  experiments  upon  still-born  children,  employing  lor  purposes  of  com- 
jiarii^on  instruments  of  various  ymtterns,  and  found  that  in  no  case  did  he  suc- 
ceed in  fracturing  the  bones  of  the  skull.  Even  after  the  complete  evacuation 
of  the  cerebral  contenta  the  bones  would  bend,  but  did  not  fracture.  The  result 
was  different,  however,  in  oases  where  Uie  oepbalotribe  was  employed  in  actual 
labor,  where  the  head  was  subjected  at  the  same  time  to  pressure  from  the  ute- 
rine and  pelvic  walla.  Under  such  circumstances  the  bones  certainly  may  break, 
if  they  do  not  invariably.  Fractures  he  fuund,  in  fact,  less  common  than  simple 
iiicnrvations.  Where  a  fracture  took  place  in  one  bone  it  rarely  extended  to 
contiguous  ones,  and,  in  general,  contributed  but  little  toward  the  actual  reduc- 
tion of  the  head.  WInckel  +  presented  three  beads  to  the  Obstetrical  Society  of 
Berlin,  upon  which  the  cepholotribe  had  been  used  to  fiicilitate  delivery.  Com- 
pression, in  theoe  cases,  had  been  employed  in  several  diameters,  and  each  time 
the  cracking  sound  elicited  could  have  led  one  to  suppose  that  the  bones  were 
being  re<lnce<l  to  small  pieces,  yet  subsequent  examination  showed  that  only  a 
single  bone,  and  that,  usually,  according  U)  the  position  of  the  lieu<l,  a  parietal 
bone,  was  broken  to  any  extent,  while  the  opposite  side,  generally  the  basi<i 
crnnii,  was  but  slightly  ruptured.  Now,  the  greatest  amount  of  compression 
effected  by  the  cepholotribe  does  not  exceed  two  to  two  and  a  quarter  inches. 
The  bizygomatic  diameter,  indeed,  which  measures  three  inches,  is  not,  in  or- 
dinary cephalotripsy,  attacked  at  all.t 

It  has  always  bijen  objected  to  the  oephalotribe  that  its  application  in  the 
transverse  diameter  increases  the  length  of  the  head  in  the  antero-postcrir>r 
diameter,  or  precisely  where  the  pelvis  is  the  narrowest,  and  thus  adds  to  the 
ditficulty  of  delivery.  This  is  no  doubt  true  when  the  head  is  fixed  in  the  pelvis, 
a  fatt  which  should  lead  us  to  give  the  preference  to  other  instruments  for  ex- 
traction after  engagement  has  taken  place.  Above  the  brim,  the  cephalotribe 
seizes  the  head  usually  in  an  oblique  diameter,  so  that  the  compensation  takes 
place  in  the  opposite  obliqne  diameter.  If  the  heoil  is  seized  in  the  transverse 
diameter,  it  may  easily  bo  rotated  into  an  oblique  diameter.    Sometimes  the 

•  KiLUN,  "  Orsan  f.  die  gcMimmt.  Medocin,''  Bd.  ii,  p.  279. 
f  WwcKEL,  "  Kephalotripsic,"  "  MunntsMhr.  (.  Oeburtak.,"  Bd.  iii,  p.  81. 
t  Fkitscb,  "Per  Kephnbthryiitor  und  Braun's  Crunioclast,"  Volknionn's  "Sanunl. 
klin.  Vortr.,"  .No.  127,  p.  870. 
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co^lpres8(^d  be8<1  rotates  spontaneonsljr,  go  tliat  the  oephalotrilte  comes  to  oecnp; 
tlie  conjugate,  a  thing  obviously  possible  only  in  tnodt-rate  <3egrees  of  contrar- 
tioD.  Artificial  rotation  of  the  oephalotribe  into  the  conjugate  is  dangerviii!)  odiI 
should  under  no  circunistances  be  attempted.  It  must  he  borne  in  mind  that 
the  axis  of  the  instrument  is  in  a  line  between  the  upper  border  of  ooe  bUi]« 
nnd  the  lower  border  of  the  other,  and  not  in  one  drawn  transversely  between 
them.  If  spontaneous  rotation  occurs,  the  instrument  should  be  removeU,  ao*l 
the  cranioclast  emydoyed  as  a  tractor.  Extraction  with  a  powerful  instniiuent 
like  the  cepbalotribe  can  not  bo  safely  undertaken  when  the  points  of  pressar* 
from  the  blades  are  the  soft  tissues  between  the  symphysis  and  promontory. 

Thus  we  find  the  cephalotrlbs  useful  ia  compressing  the  head 
before  it  becomes  fixed  at  the  brim.  It  is,  moreover,  advantageou.: 
as  a  tractor  in  moderat*  degrees  of  pelvic  contraction.  With  tw"  '■ 
three  quarters  inches  in  the  conjugate,  the  limit  for  it^  safe  em['i';- 
ment  is,  as  a  rule,  reached.  Of  course  it  ia  understood  thut  otijtr 
factors  than  the  pelvic  diameters  may  influence  the  result.  Thus, 
much  depends  upon  tlio  size  of  the  child's  head,  the  resiliency  of  tha 
cranial  bones,  and  the  relations  of  tlio  pelvic  diameters  to  one  another. 
It  is  not  di.«pnted  that  the  oephalotribe  is  capsible,  if  force  is  used,  of 
accomplishing  delivery  through  a  smaller  space  than  the  one  given, 
but  the  severe  injuries  to  tlie  maternal  tissues  which  tlie  instrument  is 
apt  to  inflict,  even  when  every  caution  is  exercised,  make  its  employ- 
meat  dangerous  in  the  higher  degrees  of  pelvic  deformity. 

In  1863  Pajot*  published  a  paper  in  which  he  st.'ited  that,  while  in  r4lfte«nf 
distortion,  in  which  the  narrowing  did  not  exceed  two  and  a  half  inches,  ccpba- 
lotripsy  was  a  favorable  operation,  requiring  the  exercise  of  no  great  Amount  of 
force,  and  but  two  or  three  applications  of  the  instrument,  below  that  point  Lc 
regarded  it  as  nearly  as  dangerous  as  the  Cfesaroan  section.     In  the  Iielief  Ibiit 
these  results  were  due  to  rude  attempts  to  drag  an  imperfectly  reduced  hc.id 
through  the  contracted  space,  he  proposed  that  in  all  cases  below  two  anil  a  hiilf 
inches  no  tractions  should  be  made,  but,  so  soon  as  dilatation  had  procee«Ie<l  far 
enougii  to  permit,  perforation  shotdd  be  performed,  wherenpon  complete  dilata- 
tion would  occur  more  speedily,  and  cephalotripsy  might  bo  begun  at  an  early 
period  of  labor — a  jwint  in  itself  of  considerable  importance.    While  applyii     *' 
cepbalotribe,  one  or  two  assistants  should  make  counter-pressure  over  tht-  . 
to  steady  the  heail.     The  blades  should  be  introduced  as  high  as  posxihie  bv  U^- 
pressing  the  handles.    After  compressing  the  ho.ad,  rotation,  if  it  bus  not  ocrnrrcil 
spontaneously,  should  he  cautiously  attempted.     The  slightest  obstacle  shoiilil, 
however,  be  the  signal  for  suspending  rotation  and  withdrawing  the  instrument, 
when  Nature  usually  brings  about    rotation  with   astonishing   rHpidity.      Th« 
iaatrument  should  then  bo  reapplied,  and  the  compression  repeated.     The  Mme 
process  should  be  gone  through  with  a  third  time,  after  which  the  \vi>:nnn 
should  be  placed  in  a  e:inveiiient  posture,  and  given  bouillon  to  drink,     T- 
governed  by  the  state  of  the  pulse  and  the  general  appearance  of  the  p.;- 
the  quiet  or  excitement  manifested,  the  weak  or  energetic  character  of  th>   i 
the  cepbalotribe  should  be  applied  two  or  three  times  every  two,  three,  cii  i 

*  PAjor,  "  De  la  c^phalotripaic  ripitve  sans  tntotions,"  Parts,  ISM. 
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lionn,  leaving  the  expabion  of  the  fcBtns  entirely  to  Nature.  M.  Pa  jot  has  never 
fotinj  more  than  four  applications  of  this  procedure  necessary,  while  one  or  two 
Lave  (lenerally  sufficed.  Alter  ilie  passage  of  the  bead,  one  or  two  applications 
of  the  instrument  are  reijuired,  as  a  rule,  to  reduce  the  thorax.  To  be  success- 
ful, however,  it  is  requisite  that  the  operation  should  be  resorted  to  at  an  early 
period  of  labor,  when,  as  a  rule,  not  more  than  six  to  eighteen  hours  are  needed 
for  Nature  to  expeJ  the  ut«rine  contents.  Tractions  should  he  employed  only 
in  those  cases  to  which  one  is  called  at  a  late  period,  atter  the  powers  of  Nature 
are  exhausted.  Objections  to  this  plan  of  Piyot  have  been  made  as  follows : 
That  there  is  risk  of  rupture  of  the  uterus  from  the  proloni;ntion  of  the  labor; 
that  tliu  uterus  i$  exposed  to  ii\jury  from  tbo  spiculw  at  the  point  of  perforation : 
tliat,  owini;  to  the  great  rapidity  with  which  decomposition  takes  place  after 
ccpliulotripsy,  the  bones  of  the  skull  are  liable  to  become  denuded  of  their  cov- 
ei-ings ;  and.  finally,  that  after  a  given  period  the  membranes  become  so  for 
destroyed  o«  no  longer  to  protect  the  ntoriis  from  its  decomi)Osing  contents, 
Pajot  replies  by  adducing  seven  cases  in  which  he  employed  his  method.  Five 
of  the  oa.'ies  were  successful,  and  two  teriuinated  fatally.  The  highest  degree 
of  deformity  for  which  lie  operated  waa  a  case  in  which  the  contracted  diam- 
eter was  something  less  than  an  inch  and  a  half.  The  patient  died  from 
ruptured  uterus,  due,  according  to  M.  Pajot,  to  attempts  made  previous  to  his 
arrival  to  perform  cophalotripsy  with  a  badly  constructed  instrument.  The 
method  of  M.  Pujot  has  never  won  the  approbation  of  the  profession,  but,  iu 
tlie  absence  of  the  necessary  instrumi>uts  to  execute  otter  preferable  manueavres, 
the  success  of  its  author  recommendi  it  for  trial. 

The  application  of  tlio  cophalotriba  does  not  differ  from  that  of 
the  forceps.  Where  perforation  has  been  performed,  spiculie  of  bone 
should  bo  carefully  removed  with  the  fingers.  Confirmatory  evidence 
as  to  the  direction  of  the  head  may  be  obtained  by  exploring  the  cra- 
nial cavity  with  the  fin^r,  as,  in  this  wuy,  the  exact  position  of  the 
base  and  vault  may  be  determined.  Great  cantion  should  l>e  exer- 
cised during  the  introduction  of  the  blades  not  to  injure  the  vaginal 
or  uterine  tissues.  It  is  not  always  easy  to  lock  the  instrument  after 
the  blades  have  been  adjusted.  The  left  blade  is  easily  placed,  but 
often  the  right  blade  is  with  difficulty  brought  forward  to  the  cor- 
responding transverse  or  oblique  diameter.  Compression  should  be 
made  slowly,  and  the  opening  made  by  the  perforator  should  be  care- 
fully guarded  lest  cutting  portions  of  bone  protrude.  Extraction 
should  take  place  under  tbo  guidance  and  protection  of  the  fingers  of 
the  left  hand. 

Sometimes  tbe  cephalotribe  is  used  to  compress  and.  extract  the 
aft<>r-coiuing  head  in  cases  of  moderate  pelvic  contraction.  Under 
Buch  circumstances  perforation  is  usually  not  a  prerequisite.  The 
cephalotribe  seizes  the  head  securely,  and  nets  with  great  power  npon 
the  basis  crnnii.  The  increased  diameters  of  the  head  accommodate 
themselves  more  readily,  too.  to  the  long  diameters  of  the  i)elvis  than 
in  cranial  presentjitions.  When  the  head  is  retained  in  the  nterns 
after  it  has  become  detached  from  the  body,  it  should  be  held  by  an 
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assistant  through  tho  abdominal  walls,  and  steadied   by  s  crotcis«t 
introduced  into  the  foramen  magnum,  or  fixed  into  an  orbit,  or  in  the 
lower  jaw.     The  cephalotribe  may  then  be 
applied  to  complete  the  extraction. 

CraHtoclasL — It  is  necessary  to  distin- 
guish between  two  instruments,  each  of 
which  bears  the  name  of  craniociast.  The 
original  model  was  the  device  of  Sir  J.  Y. 
Simpson,  and  was  intended  by  him  to 
replace  the  cephalotribe.  It  is  substan- 
tially a  powerful  pair  of  craniotomy-for- 
ceps.  The  larger  blade,  which  is  intended 
to  be  placed  upon  the  outer  surface  of  the 
head,  is  fenestrated  and  grooved .  The 
smaller  one,  for  introduction  into  the  per- 
forated skull,  is  solid  and  supplied  with 
ridges  which  fit  into  the  grooves  upon 
the  opposite  blade.  The  two  blades  artic- 
ulate by  means  of  a  button-lock.  By  a 
twisting  movement,  the  craniociast,  when 
applied,  can  be  employed  to  wrench  off  tlie 
bones  of  the  calvarium,  different  portions 
of  the  skull  being  seized  successively  with 
the  view  of  accomplisliing  tliat  result.  As 
the  fractured  bones  are  covered  by  tlie 
scalp,  they  are  prevented  from  inflicting 
injury  during  the  subsequent  course  of  de- 
livery. But  the  craniochist  is  not  only  of 
use  in  breaking  up  the  cranial  vault,  it  is 
likewise  the  most  effective  of  all  the  in- 
struments employed  for  extraction  of  the 
perforated  head. 

Tlie  principal  defect  of  the  Simpson 
craniociast  is  that  it  attempts  to  combine 
in  the  same  instrument  the  functions  of 

crusher  and  tractor.  Now,  as  in  the  cephalotribe,  the  devices  which 
make  it  the  most  effective  instrument  in  the  one  direction  weaken 
its  utility  in  the  other.  Braiin's  modified  craniociast  is  intende<l  to 
serve  purely  as  a  ti-actor.  All  idea  of  its  undertaking  to  break  up  the 
skull  is  discarded.  The  work  of  compression  and  disarticulation  ia 
left  to  the  counter-pressure  of  the  {)clvic  walls,  and  to  the  employ- 
ment of  craniotomy-forceps  and  the  cephalotrilw.  The  term  erani- 
oc/fl^/ is  therefore  a  misnomer.     Mundfi's  proposed  substitiU'     "  • 

niotractor"  is  descriptive  of  its  real  action.     Yet  the  mod  < 

of  Braun  were  as  simple  as  tliey  have  proved  appropriate.     A  }>elvic 


Fio.  19&— SimpnoD'screnuhilM. 
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curve  has  been  given  to  the  blades  ;  the  handles  have  been  lengthened 
eo  that  the  lock,  eren  when  the  instrument  is  introduced  high  up,  is 


GTItMONN-CO 


Fio.  IN. — Bnun's  craniocliut. 

outside  the  vulva  ;  and,  finally,  an  apparatus  for  compression  has  been 
added.  The  ndvanUiges  of  Brann's  cranioclast  over  its  rival,  the 
cephalotribe,  are  as  follows  :  it  is  of  comparatively  small  size  ;  again, 
one  branch  lies  inside  the  head,  in  a  space  not  otherwise  occupied  ; 
the  outer  branch  imbeds  itself  in  the  soft  coverings  of  the  head, 


Fio.  SOO.— Head  of  child  after  delivery  witli  the  cniniochwt.    (Simpaon.) 

and  thus  is  protected  from  doing  harm.  After  a  few  tractions  the 
cranioclast  occupies  the  middle  of  the  pelvis,  where  it  can  be  so 
guarded  by  the  hand  that  it  need  not  even  oome  into  contact  with  the 


416 


OBSTETRIC  SUROEUT. 


vaginal  walls  ;  as  the  head  is  dravm  into  the  pelria,  the  pressure  is  not 
concuntnited  at  one  or  two  points,  but  is  diffused  over  the  entire  jielvic 
rim  ;  the  head  is  therefore  able  to  mold  itself  to  the  shape  of  tlie 
])elvis.  Subsequent  to  the  use  of  Braun's  cranioclast,  extensive  lacera- 
tions and  injuries  to  the  maternal  organs  are  rarely  found.  The  era- 
nioelast  tsikes  firm  hold  of  the  head.  It  never  slips  during  extructioD. 
It  is  not  apt  to  tear  away  when  the  cranium  and  scalp  arc  geinnl 
together.  The  most  secure  grip  is  obtained  when  the  inner  blade  is 
passed  to  the  base  of  the  skull,  while  the  outer  one  is  applied  to  tlie 
face  or  over  an  ear.  Should  the  portion  grasped  t«ar  away,  the  read- 
justment of  the  instrument  upon  another  part  of  the  skull  is  ctt'V. 
Thus,  the  inner  blade  can  be  tunied,  of  course,  in  any  direction  with- 
out difficulty,  while  the  outer  blade  is  easily  disengaged  from  the  scalp- 
tissues  and  changed  in  its  position  by  direct  pressure  from  the  fimjers 
and  slight  leverage  movements  of  the  handle. 

Tlie  cranioclnst  may  often  advantageously  be  used  as  a  tractor  in 
cases  where  the  head  has  been  previously  crushed  and  flattened  by  tlic 
cophalotribe,  but,  where  extraction  with  the  latter  is  rendered  difficult 
by  slipping,  or  by  the  inability  of  the  operator  to  make  the  altered 
diameters  of  the  head  corrcspotid  to  those  of  the  contracted  jjolvic 
space,  the  immense  superiority  of  the  cranioclast  consists  in  the  cajio- 
city  to  seize  the  head  antero-posteriorly,  and  thus  to  bring  its  length- 
ened diameter  into  the  transverse  space  of  the  pelvis. 

Tlie  cranioclast  enables  ns  to  extend  the  limits  of  safe  delivery  far 
beyond  what  would  be  admissible  with  the  cephalotribe,  as  with  its  aid 
it  is  possible,  after  the  partial  or  complete  removal  of  the  flat  bones  of 
the  skull,  to  tilt  the  chin  downward,  and  draw  the  base  by  the  edge 
through  the  conjugate.  In  this  way  craniotomy  may  be  resorted  to 
in  pelves  measuring  less  than  two  and  three  fourths  inches  antero-pos- 
teriorly. Indeed,  Barnes  claims  that  one  inch  and  three  fourths  in 
the  conjugate  and  three  inches  in  the  transverse  diameter  furnisb 
sufficient  space  for  a  successful  operation.* 

The  proceeding  to  be  pursued  in  these  difficult  cases  is  as  follovrx : 
After  perforation  introduce  a  forceps-blade  under  the  scalp,  and  detach 
the  latter  as  far  as  possible  from  the  cranial  bones  ;  break  np  and  wash 
out  the  entire  brain-mass ;  seize  the  parietal  bones  beneath  the  scalp 
with  a  good  pair  of  craniotomy-forceps,!  and  break  them  away  piece- 
meal by  a  twisting  movement  of  the  wrist.  The  withdrawal  of  tho 
fractured  bones  is  always  a  matter  of  delicacy.     Unless  the  suft  parts 


•  Barxes,  "  Obstetric  Operations,"  p.  -102.  For  discussion  of  this  point,  sec  "  Trcit. 
mcnt  of  Contracted  Pelves." 

t  Mciga'e  craniotdmy-forccps  has  been  largely  used  in  America,  am)  maj  b«  ewifl 
dently  recommended.  There  are  two  forms,  one  straight  and  the  other  cunrcd.  Dr.  Tay- 
lor's modification  conei»(od  chiefly  in  increasing  the  length  of  the  instrument,  lo  u  to 
t«uder  it  more  available  in  operations  at  the  superior  slrait. 
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irefully  guarded  by  the  hand,  the  maternal  tissues  are  apt  to  be  cut 
and  lacerated  by  the  sharp  edges  and  splintered  comers  of  the  bones. 


Fio.  SOI. — Meigs's  cnniotomy-forceps  (inodified  by  Professor  I.  £.  Taylor). 

Skene*  hiis  found  it  a  great  aid,  in  some  cases,  to  use  a  large-sized 
Sims  speculum  to  bring  the  head  into  view,  and  to  go  through  the 
various  steps  of  craniotomy  with  the  guidance  of  the  eyo.    The  sug- 

fgcstion  is  an  excellent  one,  but  when  the  head  is  high  up,  as  is  the 
rule  in  difficult  cases,  I  have  not  always  found  it  practicable  to  exi)oso 
in  this  way  the  presenting  part.  Horwitzf  recommends,  in  difficult 
oases  of  the  unexpandcd  cervix,  to  perforate  through  a  large  Fergusson 
speculum. 
After  the  removal  of  the  parietal  bones,  tlio  fenestrated  blade 
should  be  placed  under  the  chin,  or  in  the  mouth,  wiiile  the  smaller 
one  is  introduced  inside  the  perforation,  and  applied  so  that  the  fron- 
tal bones  arc  included  in  the  grtvsp  of  the  instrument.  Tiio  blades 
should  then  be  screwed  tightly  together  by  means  of  the  apparatus  for 
compression,  and  tlie  head  turned  so  that  its  bizygoraatic  diameter  is 
brought  into  tlie  transverse  diameter  of  the  pelvis.  .iVs  the  distance 
between  the  orbital  plates  and  the  chin,  including  the  instrument, 
does  not  exceed  two  inches,  and  the  width  of  the  base  is  only  about 
three  inches,  it  is  evident  that,  in  skillfxil  and  experienced  hands,  this 
method  is  capable  of  almost  indefinite  extension. 

After  delivery  of  the  head,  the  extraction  of  the  body  may  still 
cause  difficulty.  If,  then,  through  an  ojiening  made  with  a  perforator 
between  the  clavicle  ami  shoulder-blade,  the  smaller  blade  be  intro- 

•  Skuck,  "  Trans,  of  the  Am.  Oynicc.  Boo.,"  toI.  il 

t  HoBwrrz,  "  Ubcr  ein  PcrforatiuoB  Vorfahrtn,"  "  Ztscbr.  f.  GeburUb.  u.  Gjnsek.,'' 
Bd.  iv,  p.  1. 
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daced,  and  the  outer  blade  be  applied  on  the  back,  so  that  the  twt 
include  the  spine,  tlie  cranioclast  will  seize  the  trunk  firmly,  and  i» 
capable  of  exerting  great  force  as  a  tractor. 

Crotchet  and  Blunt  Hook. — As  tractors,  neither  of  these  instm- 
ments  is  much  in  vogue  at  the  present  day.     It  is  well,  hovf«?ver.  to 
become  familiar  with  tjjeir  uses,  as  we  are  not  always  )ilaceil  wher 
we  can  have  a  complete  armamentarium  at  our  disposal. 


Fw.  iOS.— OroUiet. 

The  crotchet  is  a  steel  hook,  with  a  sharjvpointed  extremity.  The 
shaft  is  either  straight  or  curved  to  adapt  it  better  to  the  convexity  of 
the  head.  In  craniotomy  the  instrument  is  often  useful  in  breaking 
up  the  brain.  It  may  be  inserted  into  an  orbit  when  it  is  desired  to 
bring  the  base  of  the  skull  end  on  into  the  pelvis.  In  default  of  either 
cranioclast  or  cephalotribe,  it  may  be  employed  to  extract  the  fierfo- 
rated  head.  To  this  end  it  should  be  passed  through  the  opening  and 
its  point  inserted  into  one  of  the  bones  of  the  cranial  vault.  Two  fin- 
gers of  the  left  hand  are  then  passed  to  the  outer  surface  of  the  skull, 
to  serve  as  a  guard  and  to  make  pressure  against  the  point  fixed  npon 
the  inner  surface.  If  much  resistance  is  met  with,  the  part  is  apt  tn 
tear  away,  and  a  new  hold  has  to  be  taken.  When  portions  of  bone  are 
broken  away,  they  should  be  removed  with  the  fingers,  to  prevent  their 
doing  harm.  The  process  is  often  tedious,  and,  in  nnskillfnl  handfi, 
is  not  devoid  of  danger.  When  the  bones  of  the  vault  yield  under 
traction,  a  more  effective  grip  may  sometimes  be  obtained  by  fixing 
the  crotchet  at  the  foramen  magnum  or  the  sella  turcica.  Or,  in  place 
of  introducing  the  instrument  into  the  skull,  it  is  sometimes  inserted 
outside,  behind  the  ear,  into  the  mastoid  process,  or  into  the  occiput, 
near  the  foramen  magnum.     The  blunt  hook,  though  not  indig|>en«»- 


r 


Fio.  343.— Dr.  Taylor's  riglil-imgled  blunt  hook. 


ble,  ia  capable  of  rendering  valuable  service  in  delivering  the  hc»d 
after  the  performance  of  craniotomy.  Dr.  I.  E.  Taylor  given  the 
preference  to  a  right-angled  instrument.  The  blunt  hook  can  not,  of 
course,  be  attached  to  flat  surfaces  of  bone.     It  may  be  used,  however. 
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to  draw  down  the  thin,  or  it  may  he  thrust  into  an  orbit.  'Where 
perforation  has  been  made  upon  the  after-coming  head,  the  blunt  hook 
may  be  introduced  through  the  opening  and  traction  made  directly 
upon  the  base  of  the  skull.  In  dithcult  cases,  delivery  of  the  trunk  is 
sometimes  favored  by  tractions  made  by  a  blunt  hook  inserted  under 
the  posterior  shoulder. 

Version. — Version,  with  extraction  by  the  feet,  with  or  without 
cephalotripsy,  has  been  warmly  commended  by  Bertin,  Tamier,*  and 
Taylor.f  while  it  has  been  condemned  in  harsh  t*rma  by  otliers.  Wliere 
it  is  practicable  to  perforate  and  turn  early  in  labor,  at  a  time  when 
version  is  easy,  the  method  has  the  advantage  of  bringing  the  longest 
diameter  of  the  head  into  correspwndence  with  the  long  diameter  of 
the  pelvis,  and  favoring  the  molding  of  the  head  to  the  shape  of  the 
canal  it  has  to  traverse.  At  the  same  time  it  avoids  the  dangers  of 
contusing  the  soft  ports  incident  to  the  use  of  the  cephalotribe.  Dr. 
Taylor  recommends  combining  propulsion  above  the  pubes  with  trac- 
tions made  upon  the  extremities. 

Great  insrennity  has  been  exerted  to  devise  some  good  way  to  overcorae  the 
difficulty  wljidi  grows  out  of  the  defectiven<:>s8  of  the  preocding  measares  in  act- 
ing directly  upon  the  base  of  the  skull.     Cephalotomy.t  or  the  removal  of  the 
head  by  segments,  has  been  proposed  as  a  Bub«titnte  for 
^^^^^  perforation  and  cephalotripsy.     Von  llaevel's  forceps-$aw 

^H^^^^  divides  the  head   from  crown   to  base  into  two   lialves. 

^B  T  ^1  Tarnier's  forceps-saw  removes  from  the  hvivl  a  triangalar 

«|   I     ■  segment,  tlie  apex  of  which  is  cut  from    the  sknllhase. 

^^M^  Dr.   Barnes*  has  suggested   the   application   of  Rraxton 

^^^  Hicks's  wire  eerateur  to  saccessivo  portions  of  the  head. 

Hui>ert'8  tran^forateitr  is  designed  to  bore  through  the 
sphenoid,  and  thus  to  destroy  the  resistance  of  the  base. 
The  sphenotribes  of  Valette,  IlQtcr,  and  tlie  Lollinea,  are  a 
combination  of  the  cephalotribe  and  the  trannforateur. 
Notwithstanding  the  principle  of  cephalotoray  is  mechani- 
cally correct,  the  operation  has  never  mot  with  iiny  general 
acceptance,  partly  owing  to  the  high  price  iind  compli- 
cated structure  of  most  of  the  instruments  rcijuired  for  its 
performance,  and  perhaf>s  in  part  to  the  fact  that,  in  the 
higher  degrees  of  pelvic  defonnity  where  their  advantages 
over  the  more  familiar  methods  would  be  theoretically 
nioiit  complete,  the  bulky  nature  of  the  forceps-saws  and 
the  sphenotribes  interferes  with  their  employment.  The  favorable  reports  mode 
by  their  inventors,  of  the  results  they  have  personally  obtained,  render,  however, 
a  reference  to  the  subject  necessary. 

•  Tarxixr,  "  Diet,  do  M^deeine  ct  dc  Chinirgie.,"  art.  "  Einbryotoniie,"  t.  xii,  p.  088. 
+  Taylor,  "  What  is  the  Best  Treatment  in  Contracted  Pelves  ?  "  "  Trans,  of  the  New 

York  Aoftd.  of  Me.1.,"  187R. 

X  Tab.sier,  "  Diet.  <io  .Modccine  et  de  Chirurric,"  art.  "  Embryotomic,"  p.  880. 

•  Basxes,  "Obstetric  Operations,"  p.  411. 
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vmved  by  the  Tar- 
nicr  foroep8-«aw. 
(P.  Thomas.) 
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Embryotomy, 


In  a  literal  sense,  embryotomy  includes  all  the  graver  operntiani 
designed  to  diminish  the  volume  and  resistance  of  the  ftetus.  Ciutom 
has,  however,  restricted  the  term  to  those  operations  onlj-  which  are 
performed  upon  the  trunk  of  the  child.  It  is  used,  tliereforo,  a«  a 
rule,  in  contradistinction  to  craniotomy,  and  not  in  its  generic  sens*-. 

Indications  for  Embryotomy. — 1.  In  extreme  degrees  of  pelvic  md- 
traction,  where  tiie  size  of  the  body  obstructs  delivery.*  2.  In  fetal 
malformations,  with  abdominal  enlargement  dac  to  pathological  con- 
ditions of  the  more  important  viscera,  and  in  cases  of  extraordinarily 
developed  children.  3.  In  neglected  transverse  presentations,  in  which 
version  is  impossible,  or,  at  least,  can  not  be  performed  without  en- 
dangering greatly  the  life  of  the  mother. 

Embryotomy  includes  two  operative  measures,  viz.,  cxontomtinn 
and  decapitation. 

Exenteration. — By  exenteration  we  mean  the  opening  of 
large  cavities  of  the  trunk,  and  the  removal  of  the  contitiu.  i 

It  is  most  commonly  indicated  in  transverse  presentations,  where  de- 
capitation is  not  easy  to  perform,  as  in  cases  of  extreme  pelvic  con- 
traction with  the  head  high  up  above  the  jjelvis.  The  ofwning  may  be 
made  by  means  of  a  pair  of  curved  scissors  or  the  ordinary  jwrforator. 
The  same  precautions  against  injury  of  the  maternal  tissues  have  to 
be  observed  as  in  craniotomy.  In  shoulder  presentations  an  assistant 
should  press  the  fundus  of  the  uterus  downward.  The  opcnitor  at  tin- 
same  time  thrusts  the  perforator,  or  the  scissors,  between  the  rib»<.  and 
then  enlarges  the  opening  by  turning  the  instrument  so  as  to  make  a 
second  incision  at  right  angles  to  the  first.  Next,  splintered  portions 
of  bone  should  be  carefully  broken  away  with  the  lingers,  until  the 
opening  becomes  sufficiently  extensive  to  permit  the  introduction  of 
the  half-hand.  In  tearing  away  the  viscera,  the  fingers  may,  if  neces- 
sary, be  aided  by  the  volsella-forcojis.  The  abdominal  cavity  may 
be  reachi'd  directly  through  the  thorax  by  i)erforation  of  tiie  dia- 
phragm, or  a  fresh  opening  may  be  made  tlirough  the  abdominal  walls. 

After  eWsceration,  the  reduced  bulk  uf  the  child  renders  it  pos- 
sible to  proceed  directly  to  seize  the  feet  and  perform  version.  Thin 
method  is,  however,  generally  difKcult,  and  endangers  the  distondwi 
cervix  and  lower  uterine  segment.  If,  therefore,  the  shoulder  is  high 
up.  the  breech,  which  is  easily  reached,  should  be  drawn  down  with 

*  It  b:xv  been  said  that,  in  oasco  which  du  nnt  demrind  the  CictiiireiiD  section,  thin  indl- 
calion  is  nnt  likely  to  arise.  In  the  extraction  of  the  child's  bodf,  hawerer,  tbniucb  a 
small  jnsto-minor  pclrig,  which  rc<|uircd  (or  its  completion  upward  of  lwcntv-6Tc  min- 
utes, /KtM-morlem  examination  showed  more  extensive  disturbancva  from  arrested  pclric 
ctroiiliiilon,  due  to  compression  from  the  child's  body,  tlian  from  tbo  lesions  sriiing  out 
ot  the  perlonuanue  of  cnuiiutomy. 
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the  fingers  or  the  blnnt  hook,  in  imitation  of  the  mode  of  delivery  in 
spontaneous  version.   When,  however,  an  arm  presents,  and  the  shoal- 


^ 


Fio.  SOS. — Bnun's  decapitating  Itook. 


der  is  crowded  into  the  pelvis,  the  child  may  be  drawn  through  doubled 

upon  itself,  as  in  spontaneous  evolution. 

Decapitation. — Whenever,  in  neglected  transverse  presentations,  the 

neck  can  be  easily 
reached,  decapitation 
furnishes  the  simplest 
and  mildest  plan  for 
overcoming  the  diffi- 
culties which  prevent 
delivery. 

Decapitation  may 
be  effected  in  a  num- 
ber of  different  ways : 

1.  Draw  upon  the 
prolapsed  arm  to  bring 
the  neck  well  down, 
and  within  reach.  Pass 
the  finger  or  a  blunt 
hook  around  tlie  neck, 
and  then,  carefully 
guanling  the  points, 
divide  with  a  strong 
pair  of  scissors  by  a 
series  of  short  move- 
ments the  soft  struct- 
ures and  the  vertebral 
column. 

2.  In  many  cases 
the  division  of  the 
nock  can  be  advanta- 
geously accomplished 
by  Braun's  decollator. 

This  instrumeut  ia  a  modiiication  of  the  blunt  hook.     The  terminal 


Fio.  20(. — Braun's  method  of  decapitation. 
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portion  is,  however,  bent  at  nearly  an  acute  angle.  It  is  likev 
flattened  from  side  to  side,  and  ends  in  a  hutton-sliaped  extremitj. 
The  handle  is  fixed  at  a  right  angle,  and  is  capable  of  imparting  Ui 
the  instrument  powerful  leverage  movements.  In  employing  the  de- 
collator, the  index  and  middle  fingers  of  the  left  hand  shf>iild  encir- 
cle the  child's  neck  from  behind,  while  the  thumb  is  placed  upon  Ihu 
anterior  surface.  The  neck  should  then  he  firmly  grasped  and  draim 
down  int«  the  iH?lvi8  as  far  as  possible.  The  decollator  should  be 
passed  up  (liit  under  the  symphysis  pubis  along  the  thumb  of  tiie 
operator,  until  the  button-end  has  advanced  far  enough  to  bo  turned 
to  the  rear  over  the  neck.  Finally,  the  instrument  should  be  eciied 
by  the  handle  with  the  right  hand,  and  rotated  to  and  fro,  while 
tractions  are  Bimultaneously  made  in  a  downward  direction.  It  ii 
surprising  how  quickly,  as  a  rule,  the  spinal  column  may  be  divided 
by  this  manoeuvre.  After  the  separation  of  the  vertebrae,  care  most  be 
taken  not  to  draw  down  with  too  much  force,  lest  the  integunientsuml 
soft  structures  yield  suddenly,  and  violence  be  done  by  the  rapid  with- 
drawal of  the  instrument.  This  accident  may  be  avoided  by  using 
moderate  tractions  and  dividing  the  hist  remnant  of  the  tissues  with  a 
pair  of  scissors.  The  decapitating  hook  of  Ramsbotham,  which  i« 
curved,  and  has  a  cutting  edge  upon  the  concave  part,  is  more  difficult 
to  apply,  and  is  a  less  safe  instrument  in  unskillful  hands. 
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sawing  movement,  cutting  tlirough  the  parts.  Tho  vagina  should  be 
protected  by  a  sjieculum  from  the  friction  pnwlnced  by  the  to-and-fro 
movement  of  the  string.  The  chief  difficulty  of  tlie  operation  lies  in 
getting  the  string  around  the  neck.  Pajot  caused  a  groove  to  be  made 
upon  the  concave  surface  of  tho  blunt  hook  which  forms  a  constant 
attachment  to  one  of  the  handles  of  the  ordinary  French  forceps. 
Through  this  groove  he  passes  a  string,  to  the  end  of  which  he  fastens 

a  round  lead  bullet ;  when 
tho  blunt  hook  is  adjusted 
about  the  child's  neck,  the 
weight  of  tho  bullet  draws 
the  cord  downward  so  that 
it  can  be  reached  by  the 
hand  of  the  operator.  Dr. 
Kidd  recommends  attach- 
ing a  string  to  an  elastic  ca- 

theter  armed  with  a  strong 

^^Sjk  iiji  ]  1/     '^^^Sr        stylet ;  then,  after  impart- 

JAk^S^  J         ing  to  the  instrument  the 

^^EJ^  '  proiK>r  curve,  it  should  be 

^■p  \  jl  )  passed  around  the  child's 

|K /,     y       iMn   ,-m^tf  neck,  and,   as   it  is  with- 

\      {.    i   ^M      ^''W^  drawn,  the  string  should  be 

used  to  drag  a  strong  cord 
or  the  chain  icraseur  into 
place. 

Still  more  ingenious  is 
the  embryotome  of  Pierre 
Thomas,  consisting  of  two 
blades  modeled  after  a 
somewhat  expensive  instru- 
ment devised  by  M.  Tar- 
nier.  The  curved  blude 
should  be  jwissed  posterior- 
ly opposite  the  sacnim.  The 
straight  blade  should  be 
introduced  in  front  direct- 
ly beneath  the  pubic  bones. 
When  adjusted,  the  extrem- 
ities of  the  blades  are  in 
apposition.  Both  blades  contain  a  grooved  canal.  A  piece  of  whale- 
bone armed  with  an  ivory  knob  is  then  introduced  into  the  canal  of 
the  straight  blade,  while  a  long,  tlexiblc  piece  of  whalebone  provided 
with  an  ivory  ring  is  passed  into  the  canal  of  the  jwsterior  curved 
blade.     The  descent  of  the  posterior  whalebone  furnishes  the  evidence 


Fio.  £06,— Embrvotome  ndju.ouid  around  the  neck  of 
the  cliild. 
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that  the  canals  of  tho  two  blades  are  in  apposition,  and  that  the  longer 
piece  has  entered  tho  posterior  canal.  When  the  circuit  is  cornpleleii, 
a  loop  of  cord  is  passed  through  an  eyelet  in  the  end  of  tho  whalebone, 
und  serves  as  an  attachment  to  a  chain-saw,  which,  as  it  is  drawn 
upward,  leaves  the  groove  und  encircles  the  child's  neck.  In  decapi- 
tating the  child  by  a  tfj-aud-fro  movement,  the  soft  parts  ure  jirotcctnl 
by  the  blades  of  the  embryotomc. 


CHAPTER  XXIII. 
CJSSAREA.V  SECTION.— OPERATIONS  OF  THOJfJS  AND  PORBO. 

Csatrean  section. — History. — Indicatinng. — Operation. — .Iftcr- treatment. — Progni 
Uperaiiou  of  Porro. — Operation  of  Thomas. 

The  cesarean  Section. 

The  term  Casarean  section  is  applied  to  cafles  in  which  the  foptns 
is  removed  from  the  mother  by  an  incision  made  through  the  abdomi- 
nal and  uterine  walls. 

Although  tho  operation  pretends  to  great  antiquity,  tho  earlier  his- 
tories are  probably  of  mythical  origin.  The  supposed  references  m 
the  Talmud  are,  according  to  Rodenstein,  mistranslations  of  the 
text.  The  same  authority  suggests  that  even  tiie  lex  regis,  »ttriS- 
uted  to  Numa  Pompilius,  which  makes  it  obligatory  u}ion  tho  jjhysi- 
cian  to  remove  the  child  by  abdominal  section  in  ca^e  the  mother  dies 
during  pregnancy,  waa  really  added  to  the  Roman  law  in  the  middle 
ages,  with  the  intention  of  giving  force  to  the  decretals  of  tlie  Ch"  1 1 
which  sought,  through  the  Caesarean  section  upon  the  dead,  to  n  - 
the  child  for  the  rite  of  baptism  before  its  life  became  extinct.  Dur- 
ing the  sixteenth  century  there  seems  no  reason  to  doubt  the  authen- 
ticity of  certain  cases  of  laparotomy,  performed  during  the  life  of  the 
mother,  for  the  removal  of  the  foetus  in  extni-utcrinn  pregnancies.  In 
1581  FranQoia  Rousset*  published  the  histories  of  fourteen  successful 
Caesarean  sections,  six  of  whicli  were  said  to  have  been  ])erformed  npon 
the  same  individual.  These  cases  were  rejicated  from  hearsay,  und 
from  accounts  t^ikeu  from  letters  written  by  friends.  Their  genuine- 
ness was  challenged  at  the  time  of  publication  by  the  opi>onentfi  of  the 
operation,  and  tliey  are  now  generally  regarded  as  resting  upon  fpio^- 
tionable  authority.  The  first  operations  mentioned  after  the  publna- 
tionof  Rousset's  work  ai-e  said  io  have  proved  fatil.  Tho  earliest  well- 
authenticated  record  of  Caesarean  section  comes  to  us  from  Germany. 
It  was  performed  in  Wittenberg,  by  Trautmanu,  in  IHIO.     Tho  patient 

*  R0CE8ET,  "  Troiti  DOUTcau  dc  I'hystorotomotokic,  ou  cnfantement  Ctautautew" 
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ijved  from  the  Slst  of  April  to  the  16th  of  May.  Scarcely  any  doubt 
was  entertained  of  her  recovery,  when  she  waa  suddenly  seized  with  a 
fainting-fit  and  died,  contrary  to  all  expectation,  in  about  half  an  hour. 

Indications  for  the  Casarean  Section. — As  tlie  t'a?8arcan  section  be- 
longs to  the  most  liazardous  oi)erations  of  surgery,  itu  performance  is 
chiefly  justifiable  in  cases  in  which  craniotomy  and  the  delivery  of  the 
child  by  the  natural  passages  involve  the  life  of  the  mother  in  still 
greater  peril.  It  is  indicated,  therefore,  in  extreme  degrees  of  pelvic 
contraction,  in  the  case  of  solid  tumors  whicli  encroach  ujjon  tlio  pelvic 
space,  and  in  advanced  carcinomatous  degeneration  of  the  cervix. 

The  Cesarean  section  is  permissible  if  the  mother  is  moribund,  and 
the  cliild  is  known  to  bo  alive,  where  rapid  delivery  by  the  natund 
passages  is  impossible.  It  may  be  undertaken  at  the  mother's  request 
if  otherwise  delivery  can  not  be  accomplished  without  the  sacrifice  of 
the  child.  If  in  any  case  the  decision  is  left  to  the  physician,  he 
should  regard  tiie  welfare  of  the  mother  as  of  paramount  imjiortance. 
It  has  been  said  that  if  a  woman,  knowing  herself  to  be  incapable  of 
bearing  living  children,  exposes  herself  to  the  repetition  of  pregnancy, 
it  becomes  the  duty  of  the  physician  to  perform  the  Cesarean  section 
in- the  interest  of  the  child.  The  duty  of  the  physician  is,  however, 
to  his  patient.  He  is  not  to  constitato  himself  either  judge  or  exe- 
cutioner. 

Operation. — The  euccess  of  Csesarean  section  deiKjnds  in  large 
measure  upon  the  control  wliich  the  obstetric  surgeon  jjossesses  over 
the  conditions  under  which  the  operation  is  performed.  The  most 
suitable  time  to  operate  is  after  dilatation  has  begun,  but  i>reTiouH  to 
the  rupture  of  the  membranes  :  after  dilatation,  because  it  is  desir- 
able to  provide  a  free  outlet  for  the  uterine  discharges  subsequent  to 
the  operation,  and  because  the  retraction  of  the  uterus  after  delivery, 
which  furnishes  the  most  efficient  means  of  contrtjUing  hasmorrhage 
from  the  uterine  wound,  is  best  secured  if  the  operation  is  performed 
at  a  time  when  the  contractions  are  strong  and  frequent ;  previous  to 
rupture,  because  there  is  then  greater  probability  of  finding  the  child 
alive  and  the  maternal  tissues  uninjured.  Unless,  too,  the  head  or 
breech  protrudes  spontaneously  through  the  incision  made  in  the 
uterine  wall,  the  delivery  is  much  more  readily  performed  while  tlie 
membranes  are  intact  than  after  the  ntems  has  retracted  firmly  down 
upon  the  child's  body.  Michaelis  reports  a  successful  case  ojierated 
upon  by  Schmitt,  of  Eylau.  after  eighty  hours  labor,  and  long  after 
the  escape  of  the  waters,  where  the  incision  had  to  be  extended  over 
six  inches  in  length  before  extraction  could  be  accomplished.* 

The  room  where  the  operation  is  performed  should  be  thoroughly 
aired  and  disinfected,  and  the  temjK'rature  raised  to  from  ?5°  to  80° 
Fahr.  For  purjwses  of  disinfection  I  prefer  the  fumes  of  snlphoroua 
*  UicBAKLig,  "  Abbandlangen  atu  dcm  Ucbicte  der  GcburtibiiUc,''  p.  16S. 
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acid,  discngngcd  by  burning  sulphur,  placed  in  an  iron  Teaael  in  thel 

center  of  tlie  room  fo  l)0  occupied.  The  ignition  of  the  sulphur  tsl 
facilitated  by  the  addition  of  a  teiispoonfal  or  two  of  alcohol.  A  con- 1 
venient  oiierating-table  can  be  readily  improvised  by  covering  an  irou-l 
ing-tablo  with  hhinketK  or  an  olil-fiishioned  comforter.  The  head  of  I 
the  patient  i<houid  lie  niodenitc-ly  eleviiti'd,  tlie  lowerextremitieaalightly  I 
flexed,  and  the  knees  rotiitod  outwani.  The  abdominal  tension  in  thol 
complete  horizontal  position  iHapt  to  im])odothe  circulution  and  n7t>pi-l 
ration,  and  to  facilitate  intestinal  hernia  when  the  ubdominul  incixioal 
i-i  mafie.  Ether  should  bo  employed  iis  an  ann'sthetie  in  pri-forenco  1<»1 
chloroform.  All  the  details  of  antisejitie  surgery  should  be  carried  I 
out  with  painstiiking  oxtictitude. 

Four  iwsistimts  are  re<|Ui8ito,  viz.:  one  tt)  give  ether  ;  one  to  stcai.ly  j 
the  uterus  and  hold  back  tiio  intestines  ;  one  to  take  charge  of  the  in- 1 
struments  ;  and,  linally,  a  nurse  experienced  in  the  methods  for  rcunx-l 
citating  partially  asphyxiated  children,  to  receive  the  infant.  I 

Convenient  instruments  to  have  in  remlinossare  :  ascaliwl,  a  blunt- 1 
pointed  bistoury,  two  pairs  of  scissttrs,  one  straight,  and  the  other! 
bent  at  an  angle,  a  large  grooved  director,  artery-forceps,  a  half-dozen  I 
pair  of  Kcnbcrle's  coropressing-forceps,  sutura-needlcs,  a  long-handle<I  I 
needle-holder,  spongo-holdcrs,  and  plenty  of  clean,  new  sponge*.  1 
which  have  been  carefully  soaked  in  a  two-pcr-eent,  solution  of  oar-l 
bolic  acid.  The  instruments,  with  silver  wire  fur  sutures,  iihould  bol 
kept  immersed  in  a  similar  solution  up  t-o  the  time  they  arc  removed  I 
for  actual  use.  If  silk  ligatures  are  employed,  they  should  l»e  first  J 
carlxdized.  A  veswd  with  warm  carbolized  water  sliould  bo  convcn-l 
iently  placed  where  the  operator  from  time  to  time  can  bathe  hial 
hands.  For  the  dressing.  Bubspi|uent  to  the  operation,  protective  silk.  I 
antiseptic  gau/e.  borntcd  or  thoroughly  cleaned  cotton,  and  a  broadl 
abdominal  l>aiiilage,  should  be  provided.  * 

The  operation  consists  of  four  stages,  viz.  :  1.  The  incision  throngh 
the  ahdomiiwil  wall  ;  2.  The  incision  into  the  ut^-rus  and  the  extrao- J 
tion  of  the   fcetua  ;  .'1.  The  removal  of  the   placenta,  the  arrest  of  I 
htemnrrhage,  and  the  cleansing  of  the  peritoneal  cavity  ;  4.  The  clos-l 
ure  und  dressing  of  the  abdominal  wound.  I 

I.  After  tile  ofK-rator  has  passed  the  catheter,  and  personally  ascer-J 
tained  that  the  bladder  has  been  emptied,  he  places  hitnself  to  thoj 
right  of  his  patient.  The  assistant  stands  ui^jn  tlie  opposit«  side.  Tbel 
prosonco  of  loops  of  intestines  in  front  of  the  uterus  is  then  care"! 
fully  ascertained  by  iwrcnsaion.  If  intestines  arc  detected  they  should 
be  pushed  to  the  sides  of  the  uterus  out  of  harm's  way.  After  first 
washing  the  abdomen  with  carbolized  water,  the  assistant  steadies  the! 
uterus  in  the  median  line,  and  produces  a  moderate  degree  of  abdomi- 1 
nal  tension  by  mentis  of  the  hands  so  placed  that  the  ulnar  edires  1 
I  press  against  the  sides,  and  the  thumbs  encircle  the  fundus.     The 
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principal  function  of  this  assistant  is  to  guard  the  field  of  operation 

I  from  the  protrusion  forward  of  the  iutestioes.     The  incision  now 

universally  adopted  is  made  through  the  linea  alba,  and  should  ex- 
lend  from  a  point  just  below  the  navel  to  a  distance  two  or  three  fin- 
gers in  breadth  above  the  symphysis  pubis.  In  rachitic  and  under- 
sized persons,  the  length  of  this  incision  may  require  subsequently  to 
be  increased,  in  which  case  it  should  be  extended  upward  to  the  left 
of  the  umbilicus.     The  section  through  the  abdominal  wall  should  bo 

performed  deliberately,  and  layer  by  layer.  Bleeding  from  vessels 
should  be  arrested  by  compression  or  by  ligature.     When  the  perito- 

'nceum  is  reached,  it  should  be  raised  by  the  artery-forceps,  a  small 
opening  should  be  made,  and  the  incision  tliea  extended  under  the 
guidance  of  the  index  and  middle  fingers,  or  of  a  grooved  director,  the 

j^eutire  length  of  the  wound. 

2.  When  the  surface  of  the  nteruH  is  exposed  to  view,  and  an  el- 
imination has  l)een  instituted  to  make  sure  that  neither  omentum  nor 

[intestines  present,  tiio  assistant  redoubles  his  vigilance.  Above  and 
it  the  sides  he  should  compress  the  uterus  firmly,  and  push  it  some- 

'what  forward.  lie  should  keep  the  middle  of  the  uterus  carefully  in 
the  line  of  the  abdomii\al  incision,  and  be  in  readiness,  after  the 
opening  is  made  in  the  walls,  to  quickly  insert  bis  index-fingers  into 
the  upper  and  lower  angles  of  the  wound.  The  incision  through  the 
uterine  walls  should  be  ma<le  with  a  scaljwi.  The  division  of  the 
muscular  fibers  should  take  place  layer  by  layer.  The  operator  should, 
however,  work  rapidly,  as  the  hemorrhage,  which  is  often  enormous, 
can  only  be  controlled  by  the  removal  of  the  fa'tua.  The  site  of  the 
incision  should  be  as  nearly  as  possible  in  the  body  of  the  uterus. 
Both  the  fundus  and  the  parts  adjoining  the  os  internum  should, 
where  it  is  possible,  be  avoided.  The  length  of  the  incision  required 
for  the  extraction  of  the  child  should  be  at  least  four  and  a  half  to  five 
inches.  To  reduce  the  hromorrhage  to  the  smallest  limits,  it  is  a  good 
plan  to  begin  with  an  incision  of  two  inches,  and  work  down  at  the 
lower  angle  of  the  wound  to  the  membranes,  or,  where  the  amniotic 
fluid  has  escaped,  to  the  body  of  the  child.  Under  the  guidance  of 
one  or  two  fingers,  the  wound  may  then  Ijc  lengthened  upward  by 
means  of  a  blunt-jwintcd  bistoury.  Every  care  should  l>e  exercised  to 
avoid  puncturing  the  ovum,  if  at  the  time  of  operating  it  happens  to 
still  intact.  The  moment  the  uterine  incision  is  completed,  the 
Btant  should  insert  his  index-fingers  into  the  upper  and  lower 
angles  of  the  wonnd  and  lift  the  uterus  into  close  contact  with  the 
ab<lominal  wall  (Winckel).  As  the  uterus  retracts  during  the  delivery 
of  the  child,  the  assistant  has  to  follow  its  movements  downward  with 
great  care,  to  avoid  protrusion  of  the  intestines. 

The  membranes  should  be  ru|)tured  through  the  wound,  rather 
than  through  the  vagina.     It  is  more  quickly  effected, and  time  at  this 
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stage  is  precious.  The  escape  of  the  amniotic  flaid  iuto  the  abdomen 
can  be  avoided  by  a  dexterous  assistant.*  If  the  head  presents  iit  iht 
uterine  opening,  it  should  bo  seized  and  drawn  out  first.  Sooietimes 
the  foetus  is  expelled  spontaneously,  as  in  natural  labor,  by  the  uterine 
contractions.     Usually  it  is  necessary  to  introduce  the  band  and  seize 


^ 


Fio.  iOe.'— Method  of  extracting  fictus. 

one  or  both  lower  extremities.  The  extraction  of  the  child  by  the 
breech  is  performed  in  the  usual  way.  The  delivery  should  not  U: 
too  rapid,  but  should  be  graduated  so  as  to  permit  the  assistant  to  ful- 
fill bis  duties  in  keeping  back  the  intestines.  If,  owing  to  the  retnc- 
tion  of  the  uterus,  the  head  becomes  arrested,  it  is  better  to  enla 
the  incision  upward  with  the  bistoury  than  to  tear  the  tissues-f 
ter  the  removal  of  the  child,  the  cord  should  be  tied  quickly,  and  the 
child  handed  to  the  nurse.  The  mother  claims  the  entire  attention  of 
the  physician. 

When  the  placenta  is  implanted  upon  the  anterior  wall  of  tho 
uterus,  it  is  liable  to  be  cut  down  upon  in  making  the  Cajsarean  sec- 
tion.    This  accident  occurs  about  once  in  three  coses. ^    It  occasions, 

*  The  e!>capc  of  a  smnll  quantity  of  amniotic  fluid  into  the  abdomen  is  of  do 
conBC<iuen»?,  as  it  is  for  the  most  part  bland  and  unirritatin:;. 

f  Owing  to  the  prcscnoe  of  large  veins  in  the  ncigiiborhood  of  tlie  os  int^mutn,  a 
tearing  of  the  lower  angle  of  the  wound  is  apt  to  be  followed  by  persistent  bsDmorrhajr?. 
When  such  an  accident  occurs,  it  is  best  to  bring  the  wound  together  with  fine  KUturta, 
as  no  reliance  can  be  placed  upon  the  contractile  action  of  the  cervical  tissues. 

X  Stoltz,  "  Dictionnaire  dc  Mi-d.  et  de  Chir.,"  t.  vi,  art.  "  Operation  C^sarieiuM,"  p.  TOa 
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for  the  time  being,  enormous  hamorrhage.  The  bleeding  begins  with 
the  division  of  the  outermost  layer  of  muscular  fibers.  It  is,  however, 
necessary  to  complete  the  incision  to  the  placenta,  and  then  to  det-ach 
tiie  latter  upon  one  side  until  the  hand  can  pass  into  the  uterine 
cavity.  The  extraction  of  the  child  furnishes  the  only  effective  means 
of  controlling  the  hajmorrhage.* 

In  addition  to  the  directions  already  given  for  guarding  against 
the  e8cai>e  of  the  intestines,  it  is  sometimes  useful  for  the  assistants  to 
press  the  uterus  out  of  the  abdominal  opening.  This  method  has  the 
further  advantage  of  preventing  bleeding  into  the  abdominal  cavity 
during  the  extraction  of  the  placenta  and  pending  the  retraction  of 
tlie  uterus.  Of  course,  the  assistant  has  at  the  same  time  to  see  that 
the  cut  surfaces  of  the  abdomen  aro  kept  in  close  contact  with  the 
uterine  walls.  If  from  negligence,  or  from  unavoidable  causes,  a  pro- 
trusion of  the  intestines  should  take  place,  the  assistiint  remains  pas- 
sive, while  their  replacement  becomes  the  charge  of  the  ojierator. 

3.  In  case,  after  the  delivery  of  the  child,  the  htemorrhage  ceases, 
the  uterus  may  be  wrajjjjed  in  a  warm  cloth,  moistened  with  a  weak 
solution  of  carbolic  acid,  and  a  short  respite  allowed  before  procee<ling 
to  the  manual  removal  of  the  placenta,  as  its  extrusion  is  often  spon- 
taneously cffecteti  by  the  contractions  of  the  uterus.  After  five  to 
ten  minutes  have  elapsed,  or,  in  case  the  hfemorrhage  continues,  im- 
mediaU'ly  after  the  extraction  of  the  child,  the  uterus  should  be  gently 
kneaded  while  tractions  are  made  upon  the  cord.  If  needful,  it  is 
allowable  to  introduce  the  fingers  into  the  wound  to  separate  the  pla- 
centa and  membranes.  Every  pains  should  be  taken  to  detach  the 
membranes  entire.  After  the  comi)lete  removal  of  the  ovum,  the 
fingers  should  be  introduced  into  the  uterus  to  turn  out  clots  and 
stimulate  contractions.  A  temjnjrary  rubber  ligature  should  be  placed 
loosely  about  the  lower  uterine  segment,  and  tightened  in  case  of 
emergency.  Finally,  the  uterine  wound  should  be  closed  with  sutures. 
If,  owing  to  imperfect  contraction,  hemorrhage  continues  after  the 
uterus  has  been  emptied,  the  suture  is  the  safest  htemosttttic  in  our 
possession.  Prolonged  friction  of  the  fundus  and  the  applications  of 
ice  are  apt  to  increase  the  shock  of  the  oj)eration  and  to  excite  perito- 
nitis. But  even  where,  at  the  conclusion  of  the  operation,  the  uterus 
is  well  retracted,  and  the  hfemorrhage  arrested,  it  is  well  to  still  use 
the  suture  as  a  prophylactic  against  secondary  hemorrhage.  In 
many  fatal  cases  the  uterine  wound  has  been  found  gaping,  so  that 


*  It  i.«  usual  to  caution  (gainrt  cuttinf;  through  the  plsccnti.  Splcp;clbcrg  ("  Iland- 
burb  der  Gpburt«hulfe,"  p.  SaS),  who,  in  thrre  of  his  cases,  cut  down  upon  the  placenta, 
found  the  direction  to  separate  the  latter  with  the  hand  a  very  difficult  thin;;  to  follow. 
The  fingers  tore  throuf;h  the  placenta  without  detaebing  it,  so  that  in  the  end  he  waa 
obli((ed  to  cut  through  the  ra^enlar  or^n  to  the  niemhrnnea.  Of  course,  the  more  rap- 
idljr  the  operation  i.i  performed,  the  lesi  the  hormorrha^'  ensuing. 
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the  lochia  had  escaped  into  the  peritoneal  cavity.  The  deep  satnres 
should  be  inserted  a  half-inch  from  the  cut  borders,  and  at  intervaJi 
of  an  inch  from  one  another.  Superficial  sutures,  designed  to  ap- 
proximate the  peritoneal  edges,  should  bo  introduced  between  tbi- 
deep  ones.  Much  ingenuity  has  been  employed  in  devising  a  #iit;.r 
capable  of  being  withdrawn  a  few  days  after  the  operation  throu^ii 
the  abdominal  walls.  As,  however,  experience  in  the  extirpation  of 
ovarian  tumors  has  shown  that  ligatures  may  be  safely  a''  ' 

within  the  peritoneal  cavity,  preference  is  now  given  to  the  > 
interrupted  suture.  The  material  used  should  be  carbolized  EJlk,  as 
it  cut-s  less  than  silver  wire.  Catgnt  has  been  found  impracticable, 
as  the  knots  are  apt  to  become  loosened  by  the  alternate  contraction 
and  relaxation  which  normally  take  place  in  the  uterus  after  confine- 
ment. 

After  the  sutures  have  been  introduced,  and  the  haemorrhage 
checked,  the  uterus  should  bo  returned  to  the  abdominal  cavity.  Long 
sponge-holders,  armed  with  sponges  which  have  beeu  soaked  in  warm 
carbolized  fluid,  should  then  bo  employed  to  cleanse  the  visceral  anil 
parietal  surfaces  of  the  peritonaeum,  and  to  soak  up  any  free  flaid  in 
the  cul-de-sac  of  Douglas. 

It  is  obviona  that  the  classical  Ccesarean  section,  even  with  the  ad<lition  of 
the  suture  and  the  employment  of  strict  antisepsis,  is  still  fnr  from  ani^werin^ 
tlie  requirements  of  a  conservative  procedure.  To  plaoe  it  upon  the  s.inie  plane 
with  other  forms  of  abdominal  surgery,  it  is  necessarv  to  devise  some  ra«<anB  to 
sorely  prevent  the  separation  of  the  uterine  wound,  which  has  been  found  to 
occur  in  spite  of  the  snture  and  the  uiost  careful  coaptation  of  the  cot  surfaces. 
The  secondary  gaping  is  due  in  a  measure  to  the  tendency  of  the  external  bor- 
ders of  the  wound  to  become  everte<l  after  section,  tlie  woimd  in  consequence 
awuming  a  prismatic  shape,  but  chiefly  to  the  alternating  pcrio<1s  of  contractioa  • 
and  relaxation  in  the  uterine  muscle  itself,  whereby  tlie  tension  of  the  suturt« 
is  subjected  to  continual  change.  Recently  both  Kehrer  and  Sanger  have  pro- 
posed modifications  in  the  methods  of  operating  designed  to  render  more  c«rtaio 
the  speedy  union  of  the  tissues  along  the  line  of  the  incision. 

Kehrer's  *  plan  consists,  in  brief,  of  a  transverse  incision  throngh  the  anterior 
convex  surface  of  the  uterus  at  the  level  of  the  os  internum,  of  deep  sutures  for 
the  muscular  walls,  and  superficiul  sutnrcs  to  secure  immediate  contact  of  the 
peritoneal  borders,  and  of  strict  antiseptic  precautions  during  the  o|>er8tinn,  com- 
bined with  subsequent  drainage  of  the  al>dominal  cavity.  He  claims  us  udvnn- 
tnges  for  the  transverse  incision  through  the  lower  uterine  segment  that  there  i» 
lessened  disposition  of  the  wound  to  gape,  that  the  placenta  is  avoided,  that  > 
shorter  incision  is  required,  and  that  the  fetal  head  is  usually  in  proximity  to 
the  artificial  opening.  In  order  to  cover  the  line  of  incision  with  peritonepum. 
he  directs  that  the  latter  he  separated  from  the  underlying  innwle  for  nearly  a 
half-inch  from  the  borders  of  the  wound.  Kehrer  relates  the  historic*  of  twu 
cases  operated  upon  by  his  method.     One  patient  recovered,  the  second  died, 

•  Kkbrex,  "  Ueber  cin  modifirirtea  Vcrfahrcn  bcim  Kaiserscbnittc,"  "  Aroh.  f.  Gjf. 
naek.,"  vol.  xix,  p.  177,  Berlin,  1882. 
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the  fatal  result  being  doe,  according  to  the  aatbor,  to  a  defect  in  the  operation, 
whereby  a  Bmall  triangular  spot,  in  the  oourse  of  the  wound,  was  accidentalljr 
left  oncovcrud  by  the  peritoneenio. 

Singer,*  after  on  extmastive  study  of  the  past  history  of  the  uterine  suture 
as  enjployed  in  wisoa  of  Ciesurean  section,  concludes  that  the  prevtntion  of  tlie 
escape  of  the  lochia  from  the  uterus  into  the  ai>doininal  cavity  gubsequeut  to  ihe 
operation  \»  best  secured  by  the  employment  of  special  means  for  bringing  the 
peritoneal  sorfaces  into  inunediute  contact  with  one  another,  us  it  is  a  fact  made 
familiar  by  Sir  Spencer  Wells  that  two  peritoneal  surfnces  in  apposition  unite 
witbin  twenty-four  liuurs.  In  order  to  attain  this  end,  S&nger  suggested  that, 
after  the  removal  of  the  child  through  the  ordinary  incision,  and  a  temporary 
elastic  ligature  bad  been  placed  around  the  cervix,  a  narrow  strip  of  muscular 
tissue  should  be  removed  by  u  section  running  at  first  parallel  to  the  borders  of 
tlie  wound,  but  diverging  outward  as  the  section  approached  the  peritoneal  sur- 
face. The  pcritoniDum  was  next  to  be  detached  and  allowed  to  cover  the  ex- 
panded portion  of  the  Y-shapc<l  section.  He  then  adris<ed  the  introduction  uf 
deep  uterine  sutures  running  obliquely  through  the  uterine  tisssiies  to  the  inner 
border  of  the  wound,  avoiding,  however,  the  deciduo,  with  a  second  siet  of  snpcr- 


Fio.  SIQ. — PeritomBum  muTCular-Ussuc  roucoiu 
membrane  ;  berore  reflection.    (Leopold.) 


FlQ. 


pold.) 


(Loo- 


213. — Tliti  utur)D«  BUtureSt 
(Lvoyold.) 


ficifti  sutures  designed  t«  secure  the  contact  of  the  iioritoneal  borders.  Tlie 
principle  of  subperitoneal  muscular  resection,  as  Stinger  termed  his  metho<l,  bus 
been  tested  in  three  instances  by  Leopold,!  with  the  saving  of  the  three  mothers 
as  well  as  of  the  three  children.  In  practice,  however,  the  plan  was  found  to  re- 
quire some  modification.  Thus  Leopold,  after 
raising  the  peritoniciim  with  tissue- forceps  from 
the  borders  of  the  wound,  separated  it  by  a  hor- 
izontAl  incision,  made  with  a  bistoury  to  the  ex- 
tent of  a  half-centimetre,  at  the  upper  and  lower 
angles,  and  about  one  centimetre  ut  the  middle 
of  the  wound.  In  carrying  out  this  disscctii>n,  a 
layer  of  muscular  tissue,  upward  of  a  millimetre 
in  thickness,  was  removed  with  the  peritonicuui. 
Then,  aft«r  lifting  the  detached  serous  layer,  he  removed,  cutting  from  within 
outward,  from  each  side  a  segment  of  muscular  tissue  extending  through  the  en- 
tire thickness  of  the  uterine  walls — each  segment  possessing  a  wedge-shape  with 
the  ba«c  above,  and  the  apex  directed  towanl  the  decidna.  In  this  way  he  ob- 
tained two  stnootli  muscular  surfaces  overlappwl  by  a  wide  layer  of  serous 
metiibrane.  The  deep  sutures  employed  were  of  silver,  while  the  superficial 
ones  were  in  one  case  composed  of  catgut,  in  the  two  others  of  fine  silk. 

*  SJiHOEB,  "Dcr  Kaiserschnitt  bei  Uterus- Fibromcn  nebst  verclcichendcr  Mcthodik 
der  .'?ec  io-Cn-sarca  and  dor  Porro-Operation,"  Leipsic,  18K2. 

f  LroroLP,  "'  Kin  Kais<>r>chiiltt  niit  I'tcnienaht  nach  tjntcrniinining  dcr  Serosa  uod 
Resoclion  dcr  Musoilsris";  "Zwci  itcilere  gliickllchp  Kaiserachnitte,"  etc.,  "  Arch.  f. 
Gynack.,"  vol.  xU,  p.  -Jwi,  188S,  and  vol.  xxiv,  p.  427,  1884, 


432 


OBSTETRIC  SCRGERV. 


Benmer  •  likewise  operated  in  ncoordance  with  the  method  employetl  by  Leo»_ 
pold  in  a  «»se  where  the  birth  of  the  child  wius  obstructed  by  a  liliro-iajtn 
occupying  the  posterior  cervical  wall.  His  patient,  however,  died  eighteen  hoo 
after  tlie  operation.  The  result  was  partly  doe  to  pyelo-nephritis  exiatins  as 
a  complication,  and  partly  to  Beuraer's  losing  a  spon;;e  from  a  sponge-holder  u 
the  peritoneal  cavity,  during  the  isearch  for  which  it  became  necessary  to  with- 
draw the  intestines  from  the  abdominal  wound. 

In  his  recent  utt«rance8,  Leopold  states  that  in  future  he  proposes,  in  the  ia- 
terest  of  conservatism,  to  abstain  frotn  the  muscular  resection,  as  he  believes  th« 
even  without  the  sacrifice  of  tissue,  the  separated  serous  membrane  c^n 
stretched  and  folded  into  the  uterine  wound. 


4.  The  abdominal  wound  maj'  be  closed  by  either  silk  or  wire  sn- 
tures.  The  sutures  should  bo  introdaecd  un  inch  to  an  inch  and  a 
half  apart.  They  should  be  inserted  nither  more  than  an  inch  from 
the  border  of  the  wound,  and  should  slope  toward  the  inner  surface, 
yet  so  as  to  include  n|>on  each  side  a  narrow  strip  of  {)oriton»am. 
Supcrliciiil  sutures  should  bo  added  to  complete  the  adaptation  of  the 
wounded  surfaces  to  one  another.  After  carefully  washing  the  ttb<lo- 
men,  the  wound  is  covered  first  by  a  layer  four  inches  in  breadth  of 
protective  silk,  and  afterward  by  six  to  eight  layers  of  antiseptic  gauze. 
The  entire  abdomen  should  tiien  be  padded  over  with  one  or  two  laycra 
of  cotton- wool,  and  sniijwrted  by  a  firm  bandage  of  unbleached  niualin. 
For  three  or  four  days  the  dressings  do  not  usually  require  to  be  dis» 
turbed.  When,  however,  the  antiseptic  ganze  shows  evidence  of  soil- 
ing from  the  wouud-secretion,  it  should  be  replaced  under  carboliwd 
spray.  In  case  it  should  bo  thought  desirable  to  insert  a  glass  dniin- 
age-tube  into  the  lower  angle  of  the  abdominal  wound,  the  antiseptic 
treatment  may  be  carried  out  by  adopting  a  device  of  Dr.  Keith  in 
ovariotomy.  Dr.  Kcilh  makes  a  small  incision  in  a  piece  of  lliin  rul)- 
ber  sheeting,  through  which  the  drainage-tube  is  passed.  After  the 
latter  is  inserted  into  the  abdomen,  a  sponge  soaked  in  carlxdic  fluid 
(1:20)  is  placed  over  the  mouth  of  the  tube.  The  rubber  is  then  re- 
flected over  the  sponge,  which  in  thus  kept  from  getting  dry,  while  al 
the  same  time  a  carbolized  vapor  at  the  month  of  the  tube  preserves 
the  peritoneal  cavity  from  the  penetration  of  septic  germs. 

The  writer  is  fully  aware  that  it  is  not  possible  to  realize  in  every 
case  all  the  conditions  and  all  the  i)recautions  contained  in  the  fore- 
going directions.  Perhaps  the  majority  of  past  operations  have  itcen 
performed  after  the  woman  has  been  days  in  labor,  after  the  rupture 
of  the  membranes  and  the  retraction  of  the  uterus,  after  the  lower 
uterine  segment  has  l)een  subjected  to  prolonged  pressure  Ix'tween  the 
child's  head  and  the  ]x;lvic  brim,  without  ade(|uate  assistance,  withoat 
antiseptic  precautions,  and  with  only  the  instruments  of  the  physician's 

•  Becker,  "  Sccllo-C»!fiareft.Singei''sche  UotUode  der  Cterunutht,'' "  Arch.  f.  Gyoaek.," 
vol.  XX,  p.  409,  Qerlin,  16S2. 
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pocket-case.  The  uterine  suture  is  rejected  by  many  to-day,  as  indeed 
was  the  case  with  the  abdominal  suture  in  the  early  history  of  the  oi>- 
eration.  And  yet  it  can  hardly  be  hoped  that  the  reproach  which  sur- 
rounds the  Cajsarean  section  will  be  removed  until,  in  its  performance, 
the  rude  methods  of  tlie  veterinary  art  are  replaced  by  tlie  j)rocedures 
of  scientific  surgery.  In  reading  the  histories  of  many  of  the  bygone 
oj)eration8,  we  can  not  but  agree  with  Mauriceau  in  thinking  that,  "  if 
it  is  true  that  any  women  hare  escaped,  it  was  the  work  of  a  miracle, 
or  the  express  wish  of  God,  who,  if  he  wills  it,  is  able  to  raise  the  dead, 
as  he  did  Lazarus,  .  .  .  rather  than  by  any  effect  of  human  prudence."  • 

The  After-Treatment. — The  after-treatment  is  conducted  ujion  the 
same  principles  as  those  followed  in  ovariotomy.  The  patient  should 
be  isolated,  and  perfect  quiet  maintained.  A  nurse  should  be  in  con- 
stant attendance.  The  circulation  should  be  stimulated  by  the  appli- 
cation of  warmth  to  the  surface  of  the  body,  especially  to  the  extremi- 
ties. Pain  should  be  subdued  by  opiate  suppositories  or  subcutaneous 
injections  of  morphia.  In  vomiting,  following  the  operation,  only  ice, 
or  8  teospoonful  of  ice-water  at  intervals,  should  be  allowed  by  the 
mouth.  Until  the  stomach  becomes  quiet,  nutrition  should  be  main- 
tained by  rectal  alimentation.  The  diet  during  the  first  week  should 
consist  of  milk,  beef-tea,  and  other  fluid  forms  of  food.  The  catheter 
should  be  passed  every  six  hours,  until  the  patient  is  able  to  void  her 
water  voluntarily  without  straining.  The  bowels  should  be  kept  con- 
fined for  at  least  the  first  five  days.  Only  in  very  exceptional  cases 
should  lactation  be  permitted.  During  the  first  three  to  four  days, 
where  antiseptics  have  been  used,  it  is  not  necessary  to  distnrb  the 
dressings.  The  superficial  sutures  may  be  removed  on  the  fifth  day, 
the  deep  sutures  should  be  gnwlually  removed  between  the  seventh  and 
.tenth  days.  Peritonitis,  septicssmia,  and  shock  are  to  bo  treated  ac- 
cording to  the  usual  rules. 

Prognosis. — We  have  already  alluded  to  the  formidable  character 
of  the  Cffisarean  operation.  Michaelis  f  collected  258  authentic  cases, 
of  which  54  per  cent,  ended  in  recovery.  Kayser  J  added  80  new  cases 
to  those  reported  by  Michaelis,  and  reduced  the  recoveries  to  38  per 
cent.  Mayer*  gathered  1,605  cases,  witli  54  per  cent,  recoveries. 
Pihan-Dnfeilhay  ||  collected  88  cases,  published  between  1845-'49,  of 
which  67  per  cent,  ended  in  recovery.  Finally,  Dr.  Harris  has  gath- 
ered with  great  industry  the  histories  of  134  cases  performed  in  the 
United  States.  53  of  which,  or  40  per  cent.,  ended  in  recovery.  Under 
this  showing  it  will  be  seen  that  fully  one  half  of  all  the  Ciesarean 

•  Baudo^^,  "  L'oTotoniic  abdominalc,"  p.  12. 

f  JtioBAELis,  ".ibliondlungen  bur  dem  Gcbictc  der  OcbnrtshQl/e,"  1833. 
t  Katsxii,  "  De  Evcntu  Scctioili«  OiciiariiE." 

•  Mater,  notioo  by  Ilrorociiil,  "  Wiem.  mcd.  Woch,"  1868,  No.  67. 
I  PiUAK-Di-nunAT,  "Arch.  G«q.  de  M^d.,"  18CI,  t.  it. 
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operations  end  fatally.  Large,  however,  as  the  TOortality  appears, 
results  are,  I  have  no  doubt,  much  more  favorable  than  would  be  i 
tained  from  a  similar  number  of  craniotomies  which  should  inclnd*,^ 
as  the  stiitistics  of  the  Csesarean  section  do,  the  work  of  many  unskilUhl 
hands.  But  it  has  been  objected  to  the  statistics  that  they  do  not  even 
approximately  represent  the  truth.  It  is  well  known  that  many  ca«es 
have  never  been  included  in  the  large  collections.  By  some  it  has  been 
assumed  that  the  unpublished  and  omitted  cases  have  all  been  fatal 
ones.  Stoltz,*  however,  reports  that  he  knew  of  five  successful  opera- 
tions not  contained  in  Kayser's  statistics,  though  they  had  been  pub- 
lished during  the  period  embraced  in  his  calculations.  Harris  col- 
lected 47  cases  by  correspondence  with  practitioners  in  various  sections 
of  the  country.  Of  these,  14  ended  in  recovery  and  33  in  death.  In 
,  Mayer's  statistics,  the  recoveries  from  the  ojieration  in  America  were 
placed  at  33  per  cent.,  while,  as  we  have  seen,  Harris  found  them  to 
have  amounted  to  40  per  cent.  In  cases  where  the  Ctesarean  section 
has  been  twice  or  oftener  performed  on  the  same  patient,  the  results 
have  been  strikingly  favorable.  Lundgren  f  reports  119  oporationa 
upon  48  women  with  but  8  maternal  deaths.  Thus  it  is  by  no  moans 
certain  that  statistics  present  the  Cassarean  operation  in  to<)  favorable 
a  light.  The  habitual  indifference  of  the  rural  practitioner  to  the 
publication  of  his  triumphs  is  one  of  his  besetting  sins.  While  admit- 
ting  that  the  whole  question  is  purely  a  matter  of  speculation,  it  is,  at 
the  same  time,  quite  probable  that  a  goodly  number  of  successed  at 
well  as  of  failures  lie  buried,  to  use  the  words  of  Stoltz,  in  the  note- 
books of  modest  physicians.  If,  however,  we  drop  the  namerical 
method  altogether,  and  devote  ourselves  to  a  careful  study  of  the  cases 
upon  which  our  statistics  are  built,  we  leave  the  mists  of  nnocrtainty, 
and  are  able  to  plant  ourselves  upon  tolerably  firm  ground. 

Now,  the  first  pertinent  fact  that  strikes  us  in  examining  the  tabu- 
lated cases  of  Gajsarean  section  is,  that  a  very  large  proportion  of  tlie 
entire  number  have  been  derived  from  the  reports  of  lying-in  hospitals. 
Michaefis  J  found  that  of  96  cases,  the  details  of  which  were  given  with 
sufficient  minuteness  to  leave  no  doubt  concerning  this  point,  36,  or 
rather  more  than  a  third  of  the  entire  number,  were  hospital  patients. 
With  astonishment,  too,  ho  noticed  that  25  of  the  36  died,  and  that 
only  11  recovered  ;  whereas,  of  the  60  cases  in  private  practice,  only 
29  patients  died,  while  31  recovered.  This  remarkable  discrepanoy  in 
the  result  was  such  that  Michaclis  could  not  at  first  give  it  crt'den<f. 
When  he  found,  however,  that  there  was  no  possible  source  of  error  in 
his  figures,  he  sought  to  account  for  the  mortality  in  hosjjitals  on  the 

•  SrotTi,  "LeUre  «ur  U  provocation  dc  rarortement,"  "  G«r.  TA<4.,"  I933<p.  904. 
f  Li'NDORE.i,  "  A  Case  of  Ciesarcao  Section  twice  suooeasluU;  peitonncd  on  the 
Patient,"  "Am.  Jour.  Obdt ,"  .lanuarv,  1881,  p.  78. 
i  MiCHAELis,  lot.  rU.,  p.  156. 
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grouud  that  the  latter  were  the  receptacles  of  all  the  most  anpromising 
and  hoiicless  class  of  cases,  while  the  private  practitioner  more  oftca 
hivl  to  deal  with  women  in  good  health  and  with  slight  degrees  of  de- 
formity. Then  he  insinuatips  that  the  private  physician  does  not 
usually  care  to  stake  his  reputation  upon  an  operation  which  prohably 
will  terminate  fatally,  but  that,  between  weighing  the  case,  and  sum- 
moning counsel,  and  putting  off  action,  the  woman  often  dies  undeliv- 
ered before  a  decision  is  reached.  Kayser's  results  *  were  even  worse 
than  those  of  Michaclis,  for  in  (J7  hospital  cases  he  found  the  mor- 
tality 79  per  cent.  Spaeth  sayH  that  there  has  not  been  a  single  case 
in  the  lying-in  hospital  in  Vienna  during  this  century  in  which  the 
mother  has  survived.  Baudon,  writing  in  1873,  says,  "  In  Paris  there 
has  not  been  one  successful  case  in  eighty  years,  though  in  the  present 
century  the  operation  has  been  performed  on  perhaps  as  many  as  fifty 
women."  This  statement  is  often  quoted  as  a  crushing  rejoinder  to 
those  who  claim  that  the  time  has  not  yet  come  for  sweeping  the  Ca^ 
sarean  section  from  the  list  of  legitimate  obstetrical  operations.  But, 
as  we  glance  over  the  list  of  operators,  and  find  fourteen  deaths  ac- 
credited to  Scutin,  seventeen  deaths  to  Paul  Dubois,  four  deaths  to 
Depaul,  three  deaths  to  Danyau,  two  deaths  to  Tarnier,  and  several 
to  Moreau,  we  find  in  the  ghastly  record  only  fresh  evidence  that  there 
is  but  little  hope  for  the  success  of  abdominal  surgery,  whatever  the 
skill  of  the  operator,  when  performed  in  the  putrid  atmosphere  of  an 
infected  hospital. 

On  the  other  hand,  the  results  of  the  Cse-^arean  section  in  healthy 
rural  localities  are  in  striking  contrast  with  those  obtained  in  hospitals 
or  even  in  large,  overcrowded  cities.  Thus,  Stoltz  mentions  that  in  the 
department  of  the  Creuse  the  o{)eriition  was  performed  six  times  be- 
tween the  years  1843  and  1852,  and  in  every  case  with  success,  f  Iloe- 
becke  operated  sixteen  times  in  the  country,  and,  though  his  patients 
wore  poor,  and  so  scattcretl  that  he  was  not  able  to  visit  them  as  fre- 
quently as  was  desirable,  eleven  of  them  recovered.  Maslieurat-Lage- 
mnrd  operated  six  times  iu  the  country  ;  all  of  his  patients  recovered.  J 
DfJcouiMie,  of  Courtrai,  operated  six  times,  and  saved  five  women  and 
four  children  (Harris).  Prevost  had  three  successes  and  four  ojicra- 
tions.  Cottmaun  and  Boaqui  each  had  two  successful  cases.  In 
Ohio,  Harris  rejiorts  six  recoveries  in  eight  operations  ;  in  Louisiana, 
fourteen  recoveries  in  nineteen  operations." 

Now,  it  does  not  seem  logical,  when  such  succesaes  have  been  ob- 


•  \1dt  Baudo!(,  "L'oTotomlc  dbdomlnalc,"  p.  101.  f  Stolti,  np.  pi/.,  p.  689. 

X  Birnox,  "  L.'orot«mie  abdominalo,"  p.  106. 

"Harris,  "O-saroan  Cases  in  Ohio,"  "  OlMlct.  Gat,"  September,  1878,  p.  99; 
"  New  Orlcnns  Mcxl.  ami  &irg.  Jour.,"  vol.  r,  187*-'79.  In  tLis  articli-  are  related  tlie 
»ucc«'»!x-e  i|iiotv<l  iihovc  of  Prevo't  aoil  Collntann.  Pilate  in  the  article  was  aocrvdited 
with  two  guccessca,  but  tlarris  subsequently  assigned  them  to  Boaqui. 
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taiDod  in  certain  districts  by  certain  operators,  to  placo  the  Oteaanaa 
section  under  the  ban  because  other  operators  in  other  localities  hate 
failed  altogether.  No  one  reasoned, ^fter  the  triumphs  of  Chiy,  Peas- 
lee,  and  Si>eucer  Wells,  that  ovariotomy  should  be  proscribed,  because 
contemporaneously  in  France  and  Gcryiany  the  extirpation  of  orarian 
cysts  had  been  almost  constantly  followed  by  death.  Certainly  the 
intelligent  course  to  pursue  always,  in  the  face  of  conflicting  results,  is 
to  sift  out  the  reasons  for  failure  on  the  one  hand,  and  the  ooDditioos 
of  success  on  the  other. 

If  we  begin  by  asking  why  the  Caesarean  section  haa  so  often  ended 
fatally,  we  have  already  found  the  answer  for  many  cases  in  the  fact 
that  the  patients  were  operated  upon,  without  antiseptic  precautions, 
in  the  impure  atmosphere  of  maternity  hospitals.  The  frequency 
with  which  gangrtne  of  the  uterine  wound  is  mentioned  in  the^.W- 
mortem  records  bespeaks  the  prevalence  and  activity  of  septic  germ:. 
Ovarian  patients  placed  in  the  midst  of  similar  unwholesome  sur- 
roundings die  almost  certainly,  in  spite  of  the  skill  of  the  oj)enitor. 

Again,  the  accounts  of  the  cases  which  have  come  down  to  a^  shed 
a  deal  of  light  upon  the  causes  of  the  untoward  results.  I  have  bof'tre 
me  the  histories  of  one  hundred  and  eight  cases  collected  by  Micliaelis, 
and  published  by  him  in  1832.  They  all  belong  to  the  nineteenth 
century,  and  are  of  undoubted  authenticity.  Moreover,  they  are  iu- 
clndcd  in  all  the  statistical  tables  which  have  since  b«en  publislt«d. 
In  the  entire  number,  there  were  sixty-one  deaths.  In  thirty-four  at 
the  fatal  cases,  the  histories  given  are  tolerably  ejqjlicit.  From  tlit^ 
accounts,  I  gather  the  following  suggestive  particulars  : 

Caesarean  section  performed    upon  a  corpse.     Case  of   nipt 
uterus;    Ctesarean  section,  the  day  following  the  rupture.     Kitgu  - 
unsuccessful  case  of   laparo-elytrotomy.      As  "  the  strength  of  bis 
patient  was  failing  fast,"  owing  to  the  hemorrhage  from  tiic  vaginalj 
wound,  and  as  "the  contractions  of  the  uterus  had  entirely  ccusc*!," 
the  Cajsarean  section  was  performed  to  save  the  life  of  the  child. 

In  five  cases  Caesarean  section  was  first  tried  after  jirolonged  but 
vain  attempts  at  delivery  by  the  forceps  and  version.  In  another  it 
was  first  resorted  to  after  the  failure  of  craniotomy. 

One  operator  extended  his  incision  to  the  os  uteri. 

Two  cases  were  complicated  with  eclampsia,  and  one  with  placenta 
praeria. 

In  one  case  the  operation  was  performed  six  doya  after  the  mem- 
branes had  ruptured.  The  bladder  had  to  be  previously  puuctuu-d. 
The  foetus  was  putrid. 

To  control  haemorrhage,  Kitgen  in  one  instance  tied  nine  arteries 
in  the  uterine  wound. 

In  one  patient  the  operation  was  deferred  until  peritonitis  bod  set  in. 

There  were  two  coses  of  neglected  shoulder  presentation.     In  th« 
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one  the  operation  was  performed  four  days  after  the  mpture  of  the 
membranes,  and  in  the  other  thirty  hoars.  In  the  latter  the  uterine 
tissues  were  found  necrosed  from  pressure  between  the  promontory 
uud  the  presenting  part. 

In  one  ease  tlie  operation  was  performed  by  violence,  in  spite  of  the 
protests  and  struggles  of  the  patient. 

There  were  a  number  of  women  upon  whom  the  operation  was 
repeated  in  a  succession  of  pregnancies.  Of  these,  two  died  after  the 
second  oijeration,  and  three  after  the  third.  In  one  of  the  latter 
series  the  patient  seemed  to  be  doing  well,  until  the  twenty-seventh 
day,  when  she  got  out  of  bed,  and  sat  by  an  open  window  for  an  hour 
to  watoh  the  passing  of  a  troop  of  soldiers.  The  wound  gaped  open, 
and  death  followed  the  same  day. 

In  one  patient  the  first  days  of  danger  were  past  and  the  wound 
promised  to  heal  kindly,  when  the  brother,  disappointed  in  the  ex- 
pected succession  to  her  property,  beat  the  woman,  whereupon  the 
wound  tore  oi»u,  and  fatal  fever  followed. 

In  another  case  all  went  well  until  the  seventh  day,  when,  de- 
lighted at  the  prospect  of  recovery,  the  patient  jumped  from  bed, 
danced  around,  and  swallowed  a  pint  of  brandy. 

In  two  cases  death  resulted  from  the  protrusion  of  the  intestines 
from  the  abdominal  wound  subsequent  to  the  operation.  In  one,  this 
occurred  on  the  third  day.  The  physician,  who  operated  with  a  razor 
and  used  no  bandage  or  adhesive  straps  to  support  the  abdomen,  did 
not  see  his  patient  after  the  operation  until  the  accident  referred  to 
had  taken  place.  In  the  other,  two  inches  of  the  abdominal  wound 
were  intentionally  left  open,  vomiting  set  in,  and  the  bowels  were  forced 
through  the  gap. 

The  injurious  effects  of  protracted  labor  upon  otherwise  perfect- 
ly natural  deliveries  are  well  known.  In  contracted  pelves,  in  addi- 
tion to  the  exhaustion  and  nervous  depression  which  follow  in  long 
labors,  the  pain,  the  loss  of  sleep,  and  the  inability  to  take  food,  the 
outlook  for  the  patient  is  still  further  darkened  by  the  early  and  com- 
plete escape  of  the  amniotic  fluid,  the  conse(inent  retraction  of  the 
uterus  upon  the  foetus,  the  braising  of  the  maternal  tissues  from 
pressure  of  the  child's  head,  and  at  times  from  perforation  or  even 
rupture  of  the  uterus.  A  priori,  therefore,  one  would  expect  that 
every  hour's  delay,  after  the  Cajsarean  section  hod  once  been  decided 
ui)on  as  necessary,  would  imperil  the  result.  This  deduction  is  fully 
jnstifled  by  the  facts.  Thus  Dufeilhay's  statistics  showed  that,  when 
the  Ca?sarean  operation  is  performed  before  the  woman  becomes  ex- 
hausted, eighty-one  per  cent,  recover.  Harris  has  collected  twenty- 
eight  American  cases  of  timely  operation,  which  ended  in  the  saving  of 
twenty-one  mothers,  or  seventy-five  per  cent.  If,  now,  we  return  to 
the  fatal  cases  reported  by  Michaelis,  we  find,  in  addition  to  those 
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from  the  histories  of  which  we  have  quoted,  two  operations  perfor 
twenty-four  hours  after  the  rupture  of  the  mernbranea  ;  two,  forty- 
eight  hours  ;  one,  seventy-two  hours  ;  and  one,  ninety-six  hours. 
Two  operations  were  performed  two  days  from  the  beginning  of  labor ; 
two,  five  days  ;  and  one,  eight  days. 

Thus  we  find  that,  in  more  than  one  half  of  Michaelis's  reported 
fatal  cases,  the  operation  was  performed  upon  the  dead  and  the  driog, 
or  under  circumstances  which  reduced  the  chauces  of  success  to  a 
slender  possibility.  How  far  the  remaining  cases  are  open  to  the  same 
criticism  it  is  impossible  to  say,  owing  to  the  defectiveness  of  the  his- 
tories. 

Dr.  Harris  sends  me  the  following  statement  of  recent  opcratioas 
in  the  United  States,  which  is  at  once  full  of  instruction  and  warning : 

"Of  33  operations,  12  of  them  as  yet  unpublished,  which  were 
performed  between  January  15,  1875,  and  the  same  day  in  1885, 
there  were  25  that  resulted  fatally  to  the  women  ;  and  of  tlie  33  chil- 
dren, 18  were  lost.  In  24  of  the  coses  the  uterus  was  sutured,  and  in 
9  it  was  not.  Of  the  24  cases,  8  were  saved,  and  of  the  9,  not  one. 
Silver  wire  was  used  in  7,  saving  4;  silk  in  15,  saving  4 ;  and  catgut 
iu  2,  saving  none.  (The  time  In  labor  varied  from  C  hours  to  3  weeks, 
and  one  case  was  irregularly  affected  for  2  months.)  One  case  was 
not  in  labor  ;  one  was  recorded  as  '  early ' ;  in  7  the  labor  had  lasted 
from  3  to  9  hours  ;  7  were  oi')erated  upon  on  the  second  day  of  labor ; 
3  on  the  third  ;  G  on  the  fourth ;  4  on  the  fifth  ;  1  on  the  seventh  ;  1 
in  three  weeks ;  1  in  two  months ;  and  iu  one  the  time  was  not  noted 
=  33. 

"  In  the  last  five  years  there  were  16  operations,  saving  4  women 
and  "children  ;  and  in  the  lu«t  three  years  10,  saving  but  1  woman  and 
2  children.  So  you  see  we  are  gradually  getting  worse,  by  reason  of 
the  bad  management  of  the  cases  before  the  operations  are  performed  ; 
the  fact  that  only  15  children  were  saved  shows  this.  Six  of  tin- 
cases  were  in  hospital ;  all  fatal.  Eight  women  were  dwarfs  ;  all  lost 
but  one.  The  9  cases  not  sutured,  and  all  fatal,  were  in  labor,  tv- 
spectively,  3  days,  3  days,  4  days,  2J  days,  8  hours,  4  days,  30  houre, 
32  hours,  and  48  hours ;  the  8-honr  cose  was  one  of  fibroid  tumor, 
and  died  of  septicemia. 

"  In  several  of  these  cases  the  uterine  wound  was  found  closed, 
and  no  fluid  in  the  abdominal  cavity ;  still  they  were  dead,  and  in 
some  instances  from  septicemia. 

"The  danger  of  the  operation  is  from  the  uterine  wound,  which 
becomes  more  and  more  serious  to  make  as  the  labor  advances  l)eyoni! 
a  few  hours.  If  the  uterus  is  not  in  the  least  fatigued  by  muscular 
effort,  the  prognosis  should  be  favorable." 

Now,  Dr.  Barnes  says,  with  great  truth,  "Obviously.  \vl>  can 
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recognize  fatal  cases  of  craniotomy  in  extreme  deformity  of  the  conju- 
gate diameter  reduced  to  2"  or  1'75",  unless  the  o})ortttion  was  begun 
under  selected  circumstances — that  is,  before  exhaustion  had  set  in — 
and  conducted  with  due  skill,  and  after  the  most  approved  methods."  * 
But  we  have  an  equal  riglit  to  refuse  to  recognize  fatal  cases  of  (!ce«i- 
rean  section  in  which  the  conditions  and  methods  of  the  operation 
rendered  success  an  improbable,  if  not  an  impossible  issue. 

PORBO'S   OpERATIOH   AND   LAPABO-ELyTROTOMT. 

Wliile  objection  may  be  fairly  taken  to  the  disfavor  with  which 
the  Caasareon  section  is  commonly  regarded  among  English-speaking 
races,  it  can  not  be  denied  that  it  is  open  to  one  strong  objection,  viz., 
that  the  results  in  the  end  depend  upon  the  efficiency  of  the  uterine 
contractions  subsequent  to  the  operation.  When  the  operation  is  per- 
formed early  in  labor,  after  the  pains  are  well  established,  but  before 
the  patient's  strength  is  exhausted,  and  when  the  sutures  have  been 
introduced,  art  has  done  all  that  it  can  accomplish  to  prevent  gaping 
of  the  uterine  wound.  But,  even  when  these  precautions  have  been 
Hcrnjmlously  observed,  imperfect  retraction  of  the  uterus  or  a  cutting 
out  of  the  sutures  may  leave  an  open  communication  between  the 
uterine  and  abdominal  cavities.  As  the  uterine  section  in  itself  is  apt 
to  excite  a  considerable  degree  of  catarrhal  endometritis,  and  as  the  ad- 
mission of  air  into  the  uterus  furnishes  the  condition  for  decomposi- 
tion of  the  lochia,  the  patient  is  always  exposed  to  the  dangers  arising 
from  penetration  of  septic  materials  into  the  peritoneal  sac.  Porro's 
operation  and  laparo-elytrotomy  have  both  been  designed  to  avoid  the 
risks  incident  to  tiiis  cause. 

Porro's  Operation,  or  Ovaro-Hystorectomy.  —  The  characteristic 
feature  of  the  Porro  operation  consists  in  the  removal,  after  the  per- 
formance of  the  Ciesarean  section,  of  both  uterus  and  ovaries.  As 
the  result  of  experiments  upon  animals,  its  theoi-cticul  practicability 
was  demonstrated  as  early  as  17C9  by  Cavallini,  and  later,  in  1833,  by 
Blundell.  G.  Ph.  Michaelis,  in  1809,  after  referring  to  the  danger 
from  reaction  following  injury  to  any  of  the  abdominal  viscera,  goes 
on  to  say:  "That  the  danger  specially  depends  upon  this  reaction, 
we  see  not  only  from  the  often  greater  associated  disorders  in  other 
organs,  but  from  the  experience  that,  when  the  uterus  has  been  re- 
moved so  that  the  reaction  in  other  organs  falls  aw.iy.  tlie  danger 
appears  to  be  much  lessened.  Several  cases  are  known  where  the 
uterus  has  been  excised  by  ignorant  persons  without  the  occurrence 
of  violent  disturbances  [Zufiille].  .  .  .  It  is  a  question,  therefore, 
whether  the  CEPsarean  section  would  not  be  rendered  less  dangerous 
by  connecting  with  it  the  extirpation  of  the  uterus."  The  ablation  of 
the  uterus  after  Cfcsarcan  section  was  not,  however,  actually  executed 
*  Babnis,  "  Obitetrical  Operations,"  D.  Appleton  &  Co.,  p.  418. 
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n}X)n  the  living  human  female  until  18G8.  The  first  operation 
performed  by  Dr.  Horatio  R  Storer,  of  Boston,  in  the  case  of  « 
tient  whose  delivery  was  rendered  impossible  by  the  natural 
owing  to  a  krgo-sized  fibro-cystic  tumor  blocking  up  the  pelvic  Ciivity. 
The  hcemorrhage  which  followed  the  incision  into  the  uterine  curity 
proving  frightful.  Dr.  Storer  ligatured  the  cervix,  and,  huving  applitxl 
the  chain  ecraseur,  slowly  removed  the  mass.  Both  tl»e  child  and 
placenta  were  in  a  state  of  decomposition.  The  patient  lived  sixty- 
eight  hours.  At  the  time  of  the  occurrence  the  hardihood  of  the 
operator  was  the  subject  of  a  good  deal  of  unfavorable  cominenL 

In  187-1:  Professor  Edward  Porro,  of  Pavia,  having  sacceeded  in 
preserving  the  lives  of  animals  from  which  he  had  removed  the  gravid 
uterus,  decided  that,  as  soon  as  a  chance  offered,  he  would  add  to  the 
Cajsarcan  section  as  a  completive  measure  the  ablation  of  the  ulferui 
flind  its  appendages.     The  sought-for  opportunity  presented  itself  on 
the  21st  of  May,  1876.     The  patient  had  a  rachitic  pelvis,  with  an 
antero-posterior  diameter  reduced  to  one  inch  and  a  half.      The  child 
was  extracted  living,  and  the  mother  survived.     After  the  publication 
of  Porro's  report,  the  two  Brauns  and  Spaeth,  of  Vicnul^  where  the 
Ceesarean  section  had  been  proverbially  fatal  (no  case  saved  in  thii 
century),  resolved  tn  give  the  new  operation  a  trial.     Spaeth  led  off 
with  a  success  in  June,  1877.     Since  tlien  I  learti,  through  a  private 
communication  from  Dr.  R.  P.  Harris,  who  has  with  untiring  zeal 
made  all  questions  connected  with  the  Ca>8areiin  section  his  peculiar 
province^  tliat  the  number  of  operations  performed  to  the  present  time 
(March,  ISS.!),  in  which  the  uterus  and  its  appendages  have  been  re- 
moved after  the  extraction  of  the  child,  has  swollen  to  104  (3  moribund 
at  time  of  operation),  of  which  70  have  ended  in  recovery,  or  a  little 
over  42  per  cent. 

These  results,  though  they  still  leave  much  to  be  desired,  are  on»j 
con  raging  when  wo  remember  that  they  have  for  the  most  part 
obtained  in  lying-in  hos])itals,  where  the  unmodified  Csesarean  sectioii 
has  proved  nearly  uniformly  fatal.     As  in  all  Capj^arean  operations,  th^'S 
statistics  contain  a  number  of  cases  where  the  doom  of  the  patient  yrm 
well-nigh  decided  in  advance  of  the  operation  itself.     Thus,  ITarricj 
informs  me  that  there  were  90  women  in  which  the  prognosis  wni^ 
"favorable,"  and  57  "unfavorable."    Of  the  90,  53  rwovcred,  while 
of  the  57  only  13  recovered.     The  worst  results  followed  the  dropping 
of  the  pedicle   into  the  abdominal  cavity.     Of  fourteen  ea«cs  tboa 
treated,  but  four  recovered.*    The  possibilities  of  the  ot^eration  un^i 

•  In  «  remarkable  case  reported  by  ProfesBor  I.  E.  Taylor,  the  pnlicnt  lircJ  twenty, 
six  days.  On  the  lerenteeuth  day  phlegmasia  dolens  was  developed,  which  wa«,  ho»- 
«rcr,  rapidly  improving,  when  the  woman,  who  was  gomcwhat  unruly,  after  tittins  up  In  • 
rocking-chair  against  orders,  was  suddenly  seized  with  dyspnira,  and  died  in  ■  tea  haura 
from  pulmonary  embolism.    (  Vidt  "  Am.  Joar.  of  the  Med.  Soi,"  July,  1880.) 
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however,  best  detcnnined  by  the  records  of  single  opemtors  in  whose 
practice  the  prognosia  was  not  vitiated  by  faulty  metliods  or  by  errors 
of  judgment 

Now,  Harris  reports  that  Fehling  has  had  five  cases  with  one 
death  ;  Porro,  five  coses  with  one  death  ;  Breisky,  five  cases  with  no 
deutlis  ;  and  that  in  the  Santa  Catcrina  Hospital,  at  Milan,  ten  women 
were  saved  in  thirteen  operations.  Fehling  states  that  C.  Braun  has 
saved  eight  women  out  of  twelve.  Thus,  in  practiced  hands  there  were 
but  nine  deaths  in  forty  cases.  As  thirty-nine  of  the  children  were 
born  living,  it  is  likely  that  the  operations  were  for*the  most  jiart 
timely  ones,  always,  as  Harris  has  shown,  an  important  element  in  the 
prognosis. 

Operation. — The  preparations  and  the  details  of  the  ofM?ration  are 
the  same  as  in  Cesarean  section,  with  the  exception  of  those  which 
have  reference  to  the  ablation  of  the  uterus  and  the  prevention  of 
hajmorrhage.  Careful  attention  to  tlie  details  of  antiseptic  surgery 
appears  to  be  essential  to  a  successful  issue.  In  Porro's  first  case  the 
abdominal  incision  was  nearly  five  inches  in  length.  After  opening 
the  uterus  and  removing  the  foetus,  the  placenta,  and  the  membranes, 
Porro  lifted  the  emptied  organ  from  the  abdomen,  and  placed  the 
serre-naud  of  Cintrat  around  the  lower  segment,  just  above  the  os 
internum.  The  tissues  were  then  constricted  until  all  hiEmorrhago 
from  tlie  cut  uterine  surface  was  arrested.  Tlie  uterus  Wi«  then  cut 
away  with  a  bistoury,  the  stump  was  brought  outside  of  the  abdomi- 
nal wound,  and  held  in  position  by  strapping  the  handle  of  the  serre- 
nasud  to  the  patient's  right  thigh.  Miillcr  modified  Porro's  original 
method  by  enlarging  the  first  incision  upward  sufficiently  to  enable 
an  assistant  to  lift  the  uterus  outside  of  the  abdominal  walls,  and  by 
appljing  compression  above  the  cervix  (either  the  wire  icrascur  or  the 
Esmarch  bandage)  before  opening  the  womb  and  removing  tiic  child. 
This  plan  offers  the  obvious  advantage  of  rendering  the  oi)eration 
bloodless,  and  of  making  it  easy  to  prevent  the  entrance  of  the  am- 
niotic fluid  int«  the  abdominal  cavity.  Breisky,  Litzmann,  Muller, 
Tarnier,  and  Elliott  Richardson,  of  Philadelphia,  found  no  difficulty 
in  thus  drawing  the  ut«rus  outside  the  abdominal  cavity  ;  Spaeth, 
Wa«seige,  Tibone,  Chiara,  and  Carl  Braun,  on  the  contrary,  either 
encoantered  great  difficulties  in  performing  the  manoeuvre,  or  were 
obliged  to  abandon  it  altogether.  According  to  Harris,  there  have 
been  42  Porro-Miiller  ojjerations,  with  the  saving  of  21  mothers  and 
30  children.  The  compi-essors  which  have  so  far  been  employed  are 
the  Cintrat  serre-nceud,  the  chain  icraseur  with  a  Puan  attachment 
rendering  it  possible,  after  detaching  the  chain  from  the  bundle, 
to  maintain  the  constriction,  the  various  forms  of  wire  (rrasmr,  and 
the  elastic  ligature.  Compression  should  be  made  slowly,  and  should 
not  be  carried  to  the  extent  of  cutting  through  the  peritonaeum. 
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Oiring  to  tbe  liability  of  wire  to  break,  great  care  should  be  taken  in 
its  selection.  lu  case  of  accident,  a  second  instrument  should  be 
held  in  readiness. 

Fehling,  whose  excellent  record  we  have  already  noticed,  gives  the 
following  directions :   After  careful   disinfection  of  the   abdominjJ 
surface,  the  incision  should  be  made  in  the  median  line.     As  tbe  ab- 
dominal coverinp  are  for  the  most  part  thin,  ligatures  are  rarely  ne- 
cessary.    The  peritonteum  should  be  divided  upon  a  grooved  director. 
Then  either  a  median  incision  is  made  through  the  uterine  walls  with 
the  uterus  in  situ  and  with  the  precautions  against  hasmorrhage  de- 
scribed in  connection  with  the  older  operation,  or,  as  recommended 
Muller,   the  uterus,  after  enlarging   the  abdominal  wound,    shou 
be  tilted  laterally,  and  withdrawn  outside  the  abdomen  previons  to 
section.     An  elastic  ligature,  placed  rapidly  around  the  lower  uterine 
segment,  furnishes  a  safeguard  against  haemorrhage.      In  the  Porro 
operation   projier  the  elastic  ligature  is  used   after  removal    of  tho 
child  ;  in  the  Muller  modification,  which  Fehling  prefers,  the  ligature 
is  applied  previous  to  uterine  section.     In  the  latter  case  the  child 
should  be  extracted  as  speedily  as  possible,  for  the  sudden  intermption 
of  the  placental  circulation  is  decidedly  more  dangerous  to  the  child 
than  when  it  takes  place  gradually.     Tho  diameter  of  the  ligatum 
should  be  about  one  third  of  an  inch.     After  tho  removal  of  the  child 
and  the  tying  of  the  cord,  the  field  of  the  operation  should  be  clean.«eil, 
and  the  after-birth  should  be  removed.      Fehling  next  reconiniends 
the  application  of  a  second  ligature  beneath  tho  first.      Then  the 
uterus  and  ovaries  are  to  be  removed,  the  stump  cauterized,  and  ping 
inserted  above  the  ligatures  to  prevent  the  recession  of  the  stump. 
To  insure  the  siK-edy  and  complete  union  of  the  peritoneal  surfiiccj, 
tbe  latter  should  be  carefully  stitched  to  the  stump  beneath  the  liga- 
tures.    For  this  purpose  a  round  needle  and  carbolized  silk  should  be 
employed.     Single  sutures  pas-fing  through  the  peritoneal  borders  aud 
the  uterine  tissues  should  bo  introduced  below  and  to  the  sides  of  the 
stump,  and  two  sutures  through  the  peritoneal  borders  and  uterine 
tissues  upon  the  upper  surface  of  the  stump.     Above  the  latter  iwo 
or  three  more  sutures  should  be  employed  to  bring  together  the  perito- 
neal border  alone.     The  abdominal   sutures  should  next  be   intro- 
duced, and,  after  a  final  cleansing  of  the  abdominal  cavity,  tho  wound 
should  be  closed.     For  a  dressing  Fehling  employs  iodoform  and  fill* 
the  funnel-shaped  space  around  the  remains  of  the  uterus  with  clili^ 
ride-of-zinc  cotton.     Above  he  places  iodoform  gauze  and  cotton  fixe<i 
in  ])lace  by  means  of  a  wide  bandage.     The  dressing,  except  in  cases 
of  bleeding  or  fever,  may  be  left  undisturbed  for  six  to  eight  days. 

It  should  be  here  mentioned  that  on  the  second  or  third  day  the 
pulse  becomes  irregular  and  oscillates  between  one  hundred  and  one 
hundred  and  forty  pulsations  without  a  corresiwnding  rise  id  tbe 
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temperature,  a  nervous  disturbance  attributed  bj  Lacas-Champion- 
niire*  to  the  dragging  of  the  pedicle.  The  seporatiou  of  the  stump 
occurs  from  the  twelfth  to  tlie  fifteenth  day. 

The  sterilization  of  the  female  as  the  result  of  amputating  the 
uterus  has  been  discussed  from  its  moral  aspect.  Few  persons  in  this 
country  are  likely,  however,  to  bo  restrained  in  its  jwrformance  by 
the  extremely  rare  cases  where  the  older  operation  has  been  success- 
fully carried  out  a  number  of  times  upon  the  same  individual. 

The  chief  merit  of  the  method  of  Porro  lies  in  the  fact  that  each 
step  in  the  operation  is  capable  of  human  control,  and  is  capable, 
therefore,  of  human  improvement. 

Thomas's  Operation,  or  Laparo-EIytrotomy. — In  Professor  Thomas's 
operation,  the  dangers  of  o}X)ning  into  the  peritonieum  and  wouncMng 
the  uterus  are  avoided  by  incising  the  walls  of  the  abdomen  in  the  lino 
of  Poupart's  ligament,  lifting  the  peritonieum,  and  dissecting  down  to 
the  vagina,  dividing  the  vagina  transversely,  and  then,  having  reached 
tlie  cervix,  extracting  the  child  tlirough  the  passage  thus  artificially 
created. 

The  credit  of  defending  the  practicability  of  the  extra-peritoneal 
delivery  of  the  child  above  the  pelvic  brim  bolqngs  chronologically  to 
Ritgen.  It  was  the  natural  outcome  of  the  teachings  of  Abernethy 
and  Cooper,  to  whom  we  owe  the  ligation  of  the  external  iliac  artery 
without  opening  the  peritonajum.  The  modus  operandi  was  carefully 
thought  out  by  Ritgen,  and  was  put  by  him  to  the  practical  test  Octo- 
ber 1,  1821.  The  incision  through  the  vagina,  which  was  made  with 
a  sharp  bistoury  in  a  longitudinal  direction,  was,  however,  followed  by 
such  profuse  hjcmorrhage  that  the  operation  was  discontinued,  and 
the  ordinary  Ca'sarean  section  performed  in  its  place.  The  patient 
died  at  the  end  of  fifty -eight  hours.f 

In  1823  Baudelocfjue  tlie  younger,  unaware  of  the  work  of  his 
predecessor,  advised  an  incision  down  to  the  peritonieum  along  the 
external  edge  of  the  rectus  muscle,  extending  from  the  umbilicus  to 
two  inches  above  the  pnbes,  separating  the  peritonoBum  from  the  iliac 
fossa  with  the  finger  introduced  into  the  lower  end  of  the  wound,  in- 
cising the  vagina  to  a  length  of  four  and  a  half  inches,  and  then  leav- 
ing the  expulsion  of  the  child  to  nature,  or  extracting  it  with  the 
short  forceps.  In  1884  he  published  an  essay  reporting  two  cases  in 
which  ho  had  tried  his  ])lan,  modified,  however,  by  substituting  the 
flank  incision  of  Ritgen  for  that  along  the  rectus  muscle.  Like  Rit- 
gen, Bandelocqno  did  not  complete  his  first  operation,  owing  to  the 
extent  of  the  vaginal  hsemorrhage.    In  his  second  cose  he  succeeded 

•  MiTOBiEii.  "  fttudc  dp  I'op^mlion  dc  Porn)."  Piiris,  1880,  p.  33. 

f  Kor  the  particular!)  of  this  and  the  succreding  cases,  the  writer  is  indebted  to  Dr. 
Heorr  J.  Garrisucp's  model  essay  "On  Gastro-Elytrotomy,"  "N.  Y.  Med.  Jour.,"  October 
and  November,  1878. 
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in  delivering  the  child,  which  waa,  however,  dead  »t  the  time  of  hii 
nndertaking  the  operation.     Having  accidentally  pricked  the  cxtcnn 
iliac  artery,  Buudclocque  tied  the  common  iliuc,  in  order  to  arreet  ti 
ha;morrhage  thence  resulting.     The  labor  was  likewise  complicated 
convulsions.     Death  took  place  on  the  fourth  day.   "The  merit  of  firet 
performing  laparo-elytrot^my  belongs,  tiiorefore,  to  Bandeloequc. 

In  1837  Sir  Charles  Bell,  in  his  "  Institntes  of  Surgery,"  suggested 
practically  the  same  plan  of  procedure  as  that  subsequently  advocated 
by  Dr.  Thomas. 

In  1870  Dr.  Thomas,  who  was  at  the  time  unaware  of  the  labors 
of  his  predecessors,  read  a  memorable  paper  before  the  Medical  Asso- 
ciation of  Yonkera,  giving  an  account  of,  first,  laparo-elytrotomy  per- 
formed tentatively  upon  the  cadaver  of  a  woman  dying  in  the  ninth 
month  of  pregnancy  ;  and,  second,  upon  a  living  woman  at  the  end  of 
the  seventh  month  of  pregnancy,  who  had  been  suffering  from  pneu- 
monia for  a  week  or  ten  days,  and  was  at  the  time  of  his  visit  in  ar- 
ticulo  innrlis.  The  operation  was  undertaken  in  the  interest  of  the 
child,  wliich  was  extracted  alive,  and  survived  about  an  hoar.  In 
1874  the  operation  was  repeated  by  Dr.  Skene.  The  patient  hud  bofn 
forty-eight  hours  in  labor,  and  unsuccessful  attempts  at  delivering  her 
by  craniotomy  had  been  resorted  to.  She  was  suffering  at  the  time  of 
the  operation  from  exhaustion  and  shock,  which  gradually  bcaimc 
more  marked,  and  she  died  seven  honrs  after.  In  1876  and  in  1877 
Dr.  Skene  had  the  glory  of  successfully  jx^rforniing  the  operation 
under  circumstnnces  of  great  diCRculty,  with  the  result  in  each  case  of 
saving  the  lives  of  both  mother  and  child.  In  1877  Dr.  Thomas  had 
the  good  fortune  to  obtain  a  like  triumph.     In  England  the  "  > 

has  been  performed  by  Drs.  Himes  and  Edes,  both  times  in  ( 
est  of  the  child,  the  condition  of  tiie  mothers  being  well-nigh  hopeless. 
Both  children  were  saved.  In  1880  Dr.  Walter  R.  Gillotto  *  extracted 
by  laparo-elytrotomy  a  putrid  child,  which  he  wa<!  obliged  to  perforate 
and  extract  with  the  cephalotribe,  the  forceps  and  version  having  lieon 
previously  tried  without  success.  The  mother  recovered  witli  scarcely 
an  untoward  symptom. 

In  1883  Professor  W.  II.  Taylor,  of  Cincinnati,  bperatx>d  with  a 
fatal  result.  Forceps,  craniotomy,  the  cranioclast.  and  version  had 
been  previously  tried  in  vain.  When  laparo-elytrotomy  was  decided 
upon,  the  patient  was  much  exhausted,  with  a  very  rapifi,  feeble  pnlse 
and  elevated  temperature.  The  patient  died  forty-four  hours  after 
the  operation.  In  the  same  year  Professor  Jewett,  of  Brooklyn,  ojicr- 
ated  upon  a  patient  who  had  been  a  week  in  labor.  The  woman  was  ex- 
hausted by  long  labor,  and  previous  attempts  at  replacing  the  arm,  by 
the  use  of  forceps,  and  by  attempts  at  version.     The  aierus  was  in  a 

•  GiLLBrrF:,  "  A  Suotxssful  Case  of  Laparo-Elytrotomy,"  "  Am.  Jour,  of  Obrtct,"  J«J>- 
nkr^,  1880,  p.  VS. 
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state  of  tonic  contraction,  and  the  soft  parts  were  excessively  oBiiema- 
tous.  The  child  died  before  delivery.  The  mother  died  seventy  hours 
later  of  acute  septictcmia. 

In  the  present  year  (1885)  both  Drs.  Skene  and  Jcwett  have  ojior- 
atcd  each  successfully.  The  statistical  resulu,  therefore,  of  la^mro- 
elytrotomy  are  the  saving  of  six  mothers  in  twelve  operations.  But 
in  no  one  of  the  fatal  cases  were  the  conditions  such  as  to  render  suc- 
cess a  possibility. 

The  foregoing  results,  considering  the  age  of  the  operation,  are 
most  satisfactory.  They  ought  to  inspire  a  confidence  in  its  feasi- 
bility At  least  equal  to  that  enjoyed  by  the  rival  procedure  of  Porro. 

The-  question  to  be  decided  in  the  future  is,  as  to  how  far  laparo- 
elytrotomy  is  adapted  to  general  usage.  It  is  possible  that  the  suc- 
cesses so  far  obtained  have  been  largely  due  to  the  exceptional  merita 
of  the  operators  who  have  undertaken  it.  With  the  present  experi- 
ence it  would  seem  as  tiiough  it  ought  to  receive  the  preference  in  all 
cases,  where  the  dilatability  of  the  cenix  is  such  as  to  allow  delivery 
by  forceps  or  version,  after  the  artificial  passage  has  been  formed,  to 
be  accomplished  with  ease  and  celerity. 

The  vaginal  hemorrhage  noted  in  the  cases  of  Ritgen  and  Baude- 
iocque  ban  ajjparently  be  avoided  by  tearing  the  vagii»a  transversely, 
as  recommended  by  Thomas,  in  place  of  incising  it  with  a  bistoury.  In 
four  of  the  cases  vesico-vaglnal  fistulaa  were  produced,  but  all  healed 
spontaneously.  The  following  description  of  the  operation  is  bor- 
rowed from  the  excellent  essay  of  Dr.  Garrigues,  which  has  already 
been  quoted.  It  has  received  the  sanction  of  Drs.  Thomas,  Skene,  and 
Gillette,  with  the  exception  that,  in  discussion,  all  have  agreed  that  it 
is  desirable  to  insert  a  perforated  drainage-tube  through  the  abdomi- 
nal wound  into  the  vagina,  and  to  keep  the  parts  cleansed  with  anti- 
septic injections. 

Operation. — "  The  bowels  having  been  emptied  by  an  aperient  and 
a  copious  enema,  and  the  os  having  been  fully  dilated  by  Barnes's 
water-bags,  if  it  is  not  so  already,  the  patient  is  placed  on  her  back, 
on  a  long,  narrow  table  covered  with  a  mattress  or  quilts,  nibber  or 
oil-cloth,  and  a  sheet.  The  pelvis  is  well  elevated  on  a  hard  cushion, 
the  head  and  shoulders  slightly  raised  by  means  of  pillows,  the  legs 
stretched  out.  If,  from  some  cause,  it  has  been  impossible  to  dilate 
the  03  fully  by  Barnes's  dilators,  it  is  now  done  by  the  fingers,  or,  if 
that  ia  impossible  too,  it  is  dilated  later  through  the  abdominal  wound. 
The  patient  is  anesthetized.  Since  disinfection  can  not  be  carried 
out  strictly,  and  since  its  administration  would  give  some  additional 
trouble,  it  is  scarcely  necessary  to  operate  under  disinfectant  spray. 

''  The  operator  takes  his  place  at  the  right  side  of  the  patient.  Be- 
sides one  who  administers  the  anajsthetic,  four  assistants  are  needed  ; 
one  on  either  side  of  the  operator,  and  two  in  front  of  him.     The  first 
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ossistnDt,  standing  at  the  left  of  the  patient's  chest,  lays  his  flat  bandi 
under  the  umbilicus  and  draws  the  uterus  upward  and  toward  the 
left,  thcrebj'  putting  the  skin  in  the  right  iliac  region  on  the  strctch- 
Couuter-extcnsion  may  be  made  by  the  assistant  placed  at  the  right  of 
the  operutur.     A  slightly  curved  incision  is  made  through   the  skin 
from  a  jjoint  one  inch  and  three  quarters  (4 '5  centimetres)  above  and 
outside  the  spine  of  the  pubes,  parallel  to  and  an  inch  above  Poa- 
part's  ligament,  to  a  point  an  inch  above  the  anterior  superior  sj>io9 
of  the  ilium.     This  incision  may  also  be  made  in  the  opposite  direc- 
tion, from  without  inward.     By  a  few  touches  with  the  edge  of  the 
knife  the  external  oblique  muscle  is  laid  bare,  and  spouting  brooches 
of  the  superficial  epigastric  artery  secured  by  holding-forceps.     The 
abdominal  muscles  are  cut  to  the  same  extent,  layer  by  layer,  the  ex- 
ternal oblique,  the  internal  oblique,  and  the  transversal  is,  the  first  of 
which  is  aponeurotic.     The  transversalis  fascia  is  very  carefully  booked 
up  with  a  fine  tenaculum,  and  the  knife  carried  horizontally,  so  as  to 
make  a  small  opening  in  it,  avoiding  the   j)eritona?um  that  lies  be- 
neath it,  separated  from  it  by  loose  areolar  tissue,  and  sometimes  fat 
A  director  is  introduced  through  the  opening  and  pushed  between  tlie 
fascia  and  the  pcritonsenm  toward  the  inner  and  the  outer  angle  uf 
the  wound,  and  the  fascia  is  cut.     The  best  instrument  for  this  pur- 
pose is  Key's  hernia  director,  the  one  which  Spencer  Wells  uses  when 
incising  the  poritonsenm  in  ovariotomy.    It  is  firm,  a  quarter  of  an 
inch  (six  millimetres)  broad,  slightly  curved  on  the  flat,  well  ronndcil 
at  the  end,  and  has  on  its  concave  side  a  groove  that  stops  a  quarter 
of  an  inch  (six  millimetres)  from  the  point  of  the  instrument.     Next, 
the  operator  places  the  pulp  of  his  fingers  on  the  peritonaeum 
ing  it  from  the   transversalis  and  iliac  fasciiP,  until  ho  rca  e ' 

vag.'nal  wall.  The  second  assistant,  placed  at  the  left  of  the  opomtor, 
holds  the  peritonjeuni  and  intestines,  applying  a  fine,  warm  napkin 
nnder  his  hands,  in  order  to  be  sure  not  to  let  them  slip.  The  first 
assistant  draws  the  uterus  vigorously  upward  and  toward  the  left,  in 
order  to  expose  tiie  deeper  i)ai't  of  the  vaginal  wall  on  the  right  mde. 
A  female  silver  catheter  is  introduced  into  the  bladder  by  the  thirl 
assisUint,  placed  at  the  left  hip  of  the  patient  and  held  in  the  known 
direction  of  the  boundary-line  between  the  bladder  and  the  vagina, 
below  the  ureter  on  the  side  on  which  the  ojieralion  is  being  iwr- 
formed.  A  blunt  wooden  instrument,  something  like  the  obturator 
of  a  cylindrical  speculum,  only  longer,  is  introduced  into  the  vagina 
and  applied  above  the  linea  ileo-pectinea,  raising  the  vaginal  wall  as 
much  as  possible  into  the  abdominal  wouncL  An  incision  is  made 
parallel  to  the  ileo-pectineal  line  and  the  catheter  felt  in  the  bladder, 
as  far  below  the  uterus  as  possible,  in  order  to  avoid  the  ureter  and 
Douglas's  pouch,  and  incise  where  there  are  fewest  vessels,  cutting 
down  on  the  obturator  with  Paquelin's  thermo-cautcry,  the  galvano* 
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caustic  knife,  or  simply  canterj-irona  (table-knives)  only  hented  to 
red  heat.  The  surrounding  parts  are  protected  by  the  application  of 
wet  compresses  around  the  place  to  be  cauterized.  The  incision  made 
by  the  cautery  is  extended  forward  toward  the  symphysis  and  back- 
ward toward  the  promontory  by  placing  the  pulp  of  both  index-fin- 
gers perpendicularly  on  the  edges,  and  applying  the  force  in  different 
places  in  the  direction  of  the  os  uteri  and  the  ilco-ix>ctineal  line,  so  n& 
to  tear  the  vaginal  wall  as  far  forward  as  is  deemed  safe  in  regard  to 
the  bladder  and  the  urethra,  the  locality  of  which  organs  is  ascertained 
by  feeling  the  catheter  held  by  the  assistant,  and  as  far  backward  as 
the  wound  in  the  abdomen  will  allow.  Now  the  catheter  is  withdrawn, 
the  membranes  ru])turcd  if  the  liquor  amnii  has  not  escaped  before, 
the  utciiis  tilted  as  much  as  possible  to  the  opposite  side,  and  the  os 
drawn  with  the  forefinger  into  the  iliac  fossa. 

"  The  operator  draws  the  child  through  the  double  wound  either  by 
simple  extraction,  or  after  turning,  or  by  applying  the  forceps,  accord- 
ing to  the  presentation  and  other  particular  circumstances.  The  pla- 
centa is  expelled  by  compressing  the  uterus,  and  withdrawn  through 
the  wound. 

"  If  bleeding  occurs,  Uie  operator  tries  to  check  it  by  applying  liga- 
tures through  the  abdominal  wound,  holding-forceps,  styptics,  or  cun- 
teries,  using  a  large  wooden  tubular  speculum  ;  or  a  Sims  sjicculum 
may,  perhaps,  give  easier  access  to  the  bleeding  vessel  tJian  anything 
else.  li  it  be  impossible  to  check  the  hemorrhage,  the  vaginal  wound 
must  be  firmly  tamponed  from  below  through  the  vulva  and  from  the 
abdominal  wound  with  cotton  pledgets  soaked  in  cold  water  and 
squeezed,  and  hold  in  situ  by  broad  straps  of  adhesive  plaster  round 
the  abdomen,  as  after  ovariotomy.  Except  in  the  last  eventuality,  the 
bladder  is  distended  by  injecting  lukewarm  milk  in  order  to  ascertain 
if  this  organ  has  been  injured.  If  so,  the  fistula  is  immediately  sewed 
with  catgut,  which  need  not  be  removed.  The  wound  is  cleaned  by 
injecting  a  stream  of  lukewarm  carbolized  water  (two  per  cent.),  or  a 
solution  of  thvmol  (two  per  thousand),  from  the  vagina  and  from  the 
abdominal  wound.  Next,  the  edges  of  the  abdominal  wound  are 
brought  together  by  interrupted  sutures,  and  the  lower  part  of  the 
abdomen  covered  with  borated  or  salicylated  cotton,  and  surrounded 
by  broad  straps  of  adhesive  plaster  fastened  to  the  hips,  as  in  ovari- 
otomy. A  pledget  of  cottou  soaked  in  carbolized  oil  (1  to  10)  is  ap- 
plied at  the  entrance  of  the  vagina." 

Professor  William  M.  Polk  has  demonstrated  that  the  operation 
can  bo  performed  as  well  upon  the  left  side  as  upon  the  right,* 
•  Pouc,  "  N.  T.  Med.  Jour,,"  lUy,  188 J. 
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THE  PATHOLOGY  OF  LABOR 


CHAPTER  XXIV. 
AJfOMAUES  OF  Tl/S  £XP£LLEXT  fORCKS. 


Prodpttstc  l»bor«.— T«rdy  Ubor», — IireftuUr  p«in»  in  tb«  finit  itage  o(  Ubor.— T 

of  protrnrtMl  first  stii;;o. — Irrfpilor  |min»  in  tli»  wronil  utagc. — ^Trealouinl  of  pro-  , 
trnctcd  iw'onil  nia^'r — On  iliv  unc  of  er^t  in  liilKir. — Irn'gnUr  pain«  in  tin*  ihittl 
»t«?e:  trvatmcnl. — rulnrul  lubnni;  f roin  liyiteiU  j  (nxu  rheuuiallnn;  (roiu  IuUmiU 
nnl  irritmiun  ;  fniui  iuAuiimatury  c)i*ni;«s, 

iTf  phyiiiological  labor  the  cxpellont  foroea  are  adeqnsta  to  over-! 
come  tlio  reaiatttoce  enconnterod.  Labor  bocomeB  pathological — 1. 
When  the  pains  are  defective  ;  3.  When  tl»e  resistance  offered  by  the 
soft  parts  or  the  bony  pelvin  exceeds  tlio  liiiiita  of  luifety  to  the  mother 
or  the  child  ;  3.  When  natural  delivery  is  rendered  difUcuil  or  impos- 
sible, owing  to  rnalforinatioua  or  uialprescntations  of  the  fu'tiig  ;  4.  In 
constyjuenoe  of  dangerous  complications,  such  as  ha^morrliage,  eclamp- 
sia, and  prolajtsed  funis. 

From  a  clinical  point  of  view  the  anomalies  of  the  labor-pains  aro 
diviBible  into  pains  in  excels,  weak  pains,  pains  attended  by  an  extromo 
of  phyciciil  i<iifTeritig,  iind  painx  eomplicutod  by  (strictnrcs.  Physiulogi- 
cully,  however,  these  different  forms  are  far  from  composing  distinct 
conditions,  isolated  from  one  another.  Thus,  rigidity  of  the  o«  is  alwayn 
intensely  painful,  and  is  usnally  dependent  upon  feeble  action  of  tho 
oxi>elient  forces.  Tliere  is  no  standard  of  strength  hy  which  the  wt>ak- 
ness  or  exces:!  of  pains  can  Iw  measured.  The  terms  are  always  rela- 
tive, and  are  used  with  reference  to  the  obstac^les  to  W  ovorconio.  In 
primipariB  strong  pains  aro  requisite  to  induce  softening  and  dilata- 
tion of  the  cervix.  In  multiparro  pains  may  be  intrinsically  weak,  and 
yet  suffice  to  bring  labor  to  a  prosjierons  conclusion.  Much  confusion 
of  mind  is  oft*n  ix^casioneil  by  tho  donble  sense  io  which  the  term 
•'lah(jr-paii\.s"  is  employed.  Thus,  it  is  frequently  stated  that  the 
pains  arc  go(xl,  when  an  examination  reveals  only  a  feeble  mea-sure  of 
expcllent  force,  the  word  "])ains"  representing  nothing  more  tlian  an 
acute  degree  of  physical  suffering.  Clinically,  pains  are  to  be  judged 
by  the  effects  they  prodtice.  In  practice  it  will  bo  found  convenient 
to  study  tho  various  forms  of  irregular  uterine  action  in  connection 
with  tho  results  of  their  influence  upon  the  duration  of  labor.  These 
results  are — 1.  Precipitate  labor ;  2.  Tardy  labor. 

Precipitate  Labors. — It  is  customary  to  ascribe  precipitate  labors  to 
an  excess  of  the  j)ains.  The  term  excess  is,  however,  only  relative. 
There  is  no  reason  to  believe  that  the  uterus  ever  acts  with  such  a 
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degree  of  energy  as  per  se  to  constitute  a  pathological  condition.  With 
a  large,  roomy  pelvis,  a  soft,  dilatable  cervix,  a  distensible  vagina  and 
perinienm,  labor  may  be  terminated  by  a  few  strong  pains.  Saoh 
rapid  deliveries  are  not  to  be  regarded  with  apprehension.  As  a  rule, 
tiioy  are  followed  by  6rm  retraction  of  the  uterns,  and  the  continu- 

!ance  of  good  contractions  acts  as  a  safeguard  against  hiemorrhage. 
The  puerperal  state  usually  pursues  a  favorable  course.  Aside  from 
the  inconvenience  which  sometimes  results  when,  {icrchance,  women 
are  suddenly  overtaken  by  labor-pains  in  the  streets  or  in  public  places, 
an  easy,  rapid  labor  is  to  be  regarded  as  one  of  the  varieties  of  normal 
labor.  Except  the  adoption  of  precautions  against  such  untoward 
accidents,  they  call  for  no  special  treatment. 
When,  however,  the  parturient  act  occurs  in  women  who  possess 
an  undue  reflex  irritability,  which  impels  them  to  an  excessive  use  of 
the  abdominal  muscles,  it  is  possible  for  serious  mischief  to  ensue. 
Thus,  if  the  patient  happens  to  be  seized  when  in  the  standing  jiost- 
ure,  the  straining  efforts  may  throw  the  child  suddenly  upon  the 
floor ;  but  even  here  the  consequences  are  less  detrimental  than  would 
be  naturally  anticipated.  The  force  of  the  fall  is  usually  broken  by 
the  cord.  Lacenitioiis  of  the  latter  take  place  at  a  distance  from  the 
navel,  and  are  not  followed  by  hiemorrhago.  Pont-pnrtum  hoemor- 
rhage,  prolapse,  and  inversion  of  the  uterus  are  said  to  bo  possible 
occurrences,  though  of  extreme  infrequency.  When  all  the  expellent 
forces  are  called  into  play  at  an  early  period  of  labor,  before  the  rigid- 
ity of  the  utero-v.iginal  canal  has  been  overcome,  the  violent  stmining 
has  been  known  to  cause  subcutaneous  emphysema  of  the  head  and 
eck,  to  interfere  with  the  utero- placental  circulation,  and  even  to 
rodnco  fracture  of  the  fetal  skull.  Excessive  straining,  before  the 
ft  parts  have  been  properly  prepared  for  the  passage  of  the  child, 
may  likewise  lead  to  lacerations  of  the  cervix,  vagina,  and  perinaenm. 

The  projier  treatment  for  this  condition  is  to  lower  the  reflex  irri- 
tability by  hyjiodermic  injections  of  morphia  ;  or,  better  still,  by  the 
production  of  complete  anaesthesia,  so  as  to  suspend  the  action  of  the 
voluntary  muscles. 

Tardy  Labors. — For  the  proper  understanding  of  labors  protracted 

beyond  the  period  of  safety  by  irregular  uterine  contractions,  it  is 

rueceasary  to  bear  in  mind  the  principal  features  of  normal  delivery. 

[These  are.  contractions  of  the  uterus  followed  by  relaxation  and  dis- 

nct  periods  of  repose  ;  stretching  and  thinning  of  the  muscular  fibers 

below  the  contraction  ring,  with  retraction  of  the  uterns  above  that 

point ;   softening  and  dilatation  of  the  cervix ;   the  fixation  of  the 

uterus  in  the  axis  of  the  pelvis ;  and  the  addition  of  the  abdominal 

uscles  to  the  expellent  forces. 

The  first  requisite  of  every  normal  labor  is  that  the  pains  shall  be 

good — i.  0.,  shall  possess  a  markedly  expulsive  character.     We  have 
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seen  that  for  the  nterus  to  perform  work  the  contractions  shonld  not 
be  continuous,  but  distinctly  rhythmicaL  For  effective  work,  mor*- 
orer,  the  excursione  of  the  uterus  during  a  contraction  should  poa^ess 
a  certain  degree  of  amplitude,  and  the  interval  between  the  contrac- 
tions should  be  sufficient  to  allow  the  nervous  eystcm  to  recover  from 
the  shock  of  pain. 

Irregular  Pains  in  the  First.  Stage  of  Labor. — In  tlie  first  stage  of 
labor,  pains  are  most  frequently  defective  by  reason  of  their  short  dura- 
tion. As  a  rule,  short,  cramp-like  paina  occasion  acute  suffering. 
When  they  recur  with  little  or  no  interval  between  them,  they  are  very 
exhausting  to  the  patient.  As  the  cervix  in  such  cases  is  tonse  and 
rigid,  it  is  to  this  condition  that  the  delay  is  usually  attributed.  If,  how- 
ever, the  tissues  of  the  cervix  are  healthy,  the  presentation  is  normal, 
and  the  pains  preserve  their  expulsive  character,  rigidity  of  the  cervix 
is  never  an  obstacle  to  delivery.  The  activity  of  the  organic  changes 
which  lead  to  softening  and  dilatation  is  closely  related  to  the  actir- 
ity  of  the  uterine  contractions.  The  exception  to  this  rule  in  pri- 
mipaite  is  only  apparent.  To  be  sure,  in  them  the  firm,  closely  knitted 
tissues  of  the  cervix  yield  more  gradually  to  the  dilating  forces  than 
in  multipara;.  Indeed,  in  multiparas  we  sometimes  find  the  organic 
changes  in  the  cervix  induced  by  contractions  which  have  hardly  ex- 
cited the  notice  of  the  woman  ;  but  in  primipane,  while  good  pains, 
under  tho  reservations  mentioned,  certainly  induce  softening  of  the 
cervix,  weak  pains  effect  no  changes  in  its  tissues. 

The  uterine  contractions  may  be  abnormal  from  the  commence- 
ment of  labor  ;  more  frequently  the  loss  of  their  expulsive  character  is 
a  secondary  condition.  In  many  primiparous  women  labor  progresses 
in  an  auspicious  manner  for  a  time,  inspiring  hopes  of  a  speedy  ter- 
mination. Then  the  cervix,  which  had  previously  been  dilating  favor- 
ably, becomes  rigid,  the  sufferings  of  tho  patient  during  each  contract 
tion  are  enhanced,  and  further  iwlvance  is  arrested.  This  transforma- 
tion is  not  to  be  accounted  for  by  a  spasm  of  the  circular  fibers  of  the 
03,  but  is  the  result  of  secondary  changes  in  tho  action  of  the  ntcma 
itself.  The  right  understanding  of  tho  phenomenon  in  question  ren- 
ders it  necessary  to  recall  the  physiological  fact  that  the  tJtorus  is 
endowed  not  only  with  contractility,  but  with  retractile  properties 
likewise.  These  are  shown  in  a  marked  way  by  the  manner  in  which 
the  uterus  closes  upon  its  contents  after  the  escape  of  the  amniotic 
fluid ;  so,  too,  by  the  manner  in  which  the  uterus  follows  down  the 
fnptus  during  the  period  of  expulsion.  Normally,  the  gradual  closure 
of  the  uterus  upon  the  ovum  leads  with  a  dilated  os  to  tho  perma- 
nent formation  of  the  bag  of  waters.  Thus  it  will  be  seen  that  in 
normal  labor  retractility  is  a  wholly  beneficent  possession  of  the 
uterus.  When,  however,  from  any  cause  the  cervix  dilates  alowlv, 
and  the  pains  are  strong  and  close  together,  as  the  uterus  rotracts 
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npon  tlje  stationary  ovum,  the  eicursiona  made  by  the  labor-puins 
shorten,  which  thus  tend  to  a^snme  the  clonic  form.  The  continuance 
of  the  same  process  leads  finally  to  the  close  investment  of  the  ovum 
by  the  uterua,  when  tho  only  indication  of  contractility  which  remains 
is  tlie  increased  hardening  of  the  uterus  at  short  intervals.  These 
changes  in  the  character  of  the  contractions  are  marked  by  correspond- 
ing changes  in  the  cervix,  the  condition  of  the  latter  affording  an  in- 
dex of  that  of  the  entire  uterus  in  much  the  same  way  that  a  furred 
tongue  bespeaks  a  catfirrhal  condition  of  the  stomach. 

These  secondary  changes  in  the  pains  are  dependent  upon  a  variety 
of  conditions.  The  turdy  dilatation  of  the  cervix,  which  stands  in  a 
causal  relation  to  them,  may  result  from  over-distention  of  tho  mem- 
branes with  amniotic  fluid,  or  from  their  firm  adiiesion  to  the  walls  of 
the  uterus  around  the  os  internum — conditions  which,  in  either  case, 
interfere  with  the  stretching  of  the  lower  segment,  and  thus  lead  to 
waste  of  uterine  force  by  distributing  it  uniformly  over  tho  entire 
ovum.  Again,  where  there  is  lack  of  parallelism  between  the  axis  of 
the  uterus  and  that  of  tho  pelvic  brim,  the  presenting  part  may,  by 
bearing  especially  upon  the  anterior  portion  of  the  lower  uterine  seg- 
ment and  of  the  cervix,  exercise  so  little  pressure  upon  the  os  that  its 
sphincter  long  maintains  its  integrity.  Finally,  irregular  contractions 
may  be  consequent  upon  faulty  presentations,  and  upon  any  form  of 
jtclvic  obstruction. 

A  special  and  dangerous  form  of  irregularity  results  when  the  mem- 
branes rupture  prematurely,  and  the  entire  amount  of  amniotic  fluid 
leaks  away.  This,  to  be  sure,  is  a  rare  event,  as  the  presenting  part, 
as  a  rule,  acts  as  a  valve  which  closes  the  lower  segment  of  the  uterus, 
and  prevents  the  amniotic  fluid  fi'om  escaping.  When,  however,  ow- 
ing to  the  small  size,  the  uneven  shape,  or  the  hindered  descent  of  tho 
presenting  part,  the  accident  in  question  takes  place,  as  a  combined 
result  of  muscular  retractility  and  the  pressure  of  the  intestines  dur- 
ing the  pains,  the  uterus  grad\ially  conforms  to  the  surface  of  tho 
foetus.  In  this  way  the  much-dreaded  "dry  labors"  are  produced. 
The  consequences  are  far-reaching.  The  retraction  of  the  muscular 
fibers  about  the  child's  neck  in  head  presentations  forms  an  impedi- 
ment to  natural  delivery  ;  the  disturbance  of  the  utero-placental  cir- 
culation endangers  the  life  of  the  child  ;  the  uterine  walls  applied  to 
the  convex  surfaces  of  tho  child  become  anpmic,  while  the  reentrant 
portions,  subjected  to  negative  pressure,  become  hypcnemic  and  oedem- 
atons,  extravasations  take  place  into  the  tissues,  the  walls  are  ren- 
dered friable,  the  contractions  are  associated  with  intense  pain,  and 
jieritoneal  irritability  develops.* 

The  prolonged  retraction  of  the  uterus  may  be  followed  in  the  end 
by  the  entire  cessation  of  pains,  and  paralysis  mi»y  ensue.  Uterine 
*  Libs,  "  Die  Thearic  dcr  Gvburt,"  pp.  S8&  d  nj. 
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retractility  is  not  precisely  the  same  force  as  that  which  causes  Uw 
oxpuldioa  of  a  fluid  from  an  over-distended  elastic  sac,  for  retractil* 
ity  and  contractility  are  in  the  uterus  barely  disassociated  fn>m  one 
another.  When  the  uterus  ceases  to  contract,  it  forfeits,  as  a  rule, 
its  retractile  properties  likewise.*  It  sometimes  follows,  therefore, 
that,  following  prolonged  tonic  contraction,  after  the  evacuation 
of  the  uterus,  the  walls  of  the  latter  collapse  like  those  of  a  pricked 
bladder. 

The  Treatment  of  a  Protracted  First  Stage.— The  treatment  of  a 
protracted  tirst  stage  has  for  its  object  the  mitigation  of  paia  and  th« 
restoration  of  their  expulsive  quality  to  the  uterine  contractions.  No 
plan  of  action  should  be  decided  upon  without  first  carefully  investi- 
gating the  cause  of  delay.  The  suspensive  influence  of  a  full  bladder 
or  rectum  is  always  to  be  borne  in  mind.  In  face,  breech,  and  shoal' 
der  presentations,  and  in  contracted  pelves,  the  slow  dilatation  of  the 
cervix  is  the  rule,  and,  with  such  exceptions  as  will  be  noted  in  their 
appropriate  connections,  do  not  call  for  interference.  A  faulty  posi- 
tion of  the  uterus  should,  if  possible,  be  rectified  by  suitable  ab<Iom- 
inal  support.  Adhesions  of  the  membranes  to  the  lower  uterine  seg- 
ment should  bo  dissected  up  by  the  iudex-finger.  In  hydramnion, 
rupture  of  the  membranes,  so  as  to  allow  the  partial  escape  of  the  am- 
niotic fluid,  is  sometimes  serviceable. 

If  the  length  of  the  labor  is  simply  due  to  the  insufficient  uterine 
action,  the  conduct  of  the  accoucheur  will,  in  a  measure.  de])end  upon 
the  frequency  and  severity  of  the  pains  and  the  endurance  of  the 
))atient.  If  the  pains  occur  at  such  intervals,  and  with  such  mildne«» 
that  the  patient  is  able  to  eat,  to  sleep,  and  to  attend  to  ordinary 
household  duties,  the  dilatory  progress  of  labor  should  cause  no  appn>- 
bension.  In  pathological  conditions  it  is  the  element  of  pain  which 
is  most  to  be  dreaded.  Pain  long  continued  is  a  powerful  nerve-de- 
pressant. When  combined  with  starvation  and  deprivation  of  sleep, 
it  greatly  impairs  a  woman's  capacity  to  resist  the  perils  of  the  puer- 
peral period.  While,  therefore,  the  indication  for  treatment  is  clear 
enough,  it  is  not  so  easy  in  a  given  case  to  decide  whether  the  renieily 
should  be  applied  first  to  the  relief  of  pain,  or  whether  efforts  should 
be  directed  at  once  to  the  acceleration  of  labor,  so  as  most  speedily  to 
place  the  patient  beyond  the  hazards  of  parttu-ition.  Aa  a  rale,  bow- 
ever,  it  may  be  stated  that  anodynes  are  a))propriate  in  cases  where  the 
cervix  is  but  slightly  dilated,  while  accclerative  measures  naturally  re- 
ceive the  preference  in  those  where  the  first  stage  of  labor  is  already 
far  advanced. 

The  pain-stilling  agents  from  which  the  selection  should  be  made 
are  the  warm  bath,  chloroform,  chloral  by  rectal  injection,  and  mor- 

*  BREiEirr,  "  Ueber  die  Beh&ndluDg  der  puerpcralen  BlutuDgen,"  VolknuBn's  ") 
kUii.  Vortr.,"  No.  14,  p.  92. 
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phia,  either  alone  or  combined  with  minute  does  of  atropia.  In  prac- 
tice it  will  usually  be  found  convenient  to  begin  with  chloroform,  and 
then  to  sustain  its  action  by  the  hypodermic  injection  of  morphia,  or 
the  rectjil  administration  of  chloral,  suspending  the  chloroform  so  soon 
as  the  tranquilizing  effect  of  the  latter  is  developed.  Anodynes  often 
accomplish  wonders  in  one  of  two  ways :  when,  owing  to  the  prolonga- 
tion of  the  labor  and  its  attendant  pain,  the  patient's  nervous  energies 
have  become  exhausted,  the  arrest  of  pain  enables  the  woman  to  sleep, 
and,  with  the  recuperation  of  power  that  comes  upon  awakening,  good 
pains  follow,  which  bring  the  labor  to  a  happy  termination.  In  other 
cases,  after  the  employment  of  the  ano<lyne  the  parts  apparently  relax, 
and  an  acceleration  of  labor  follows.  In  these  cases  the  oxytocic  effect 
is  probably  due  to  the  quieting  action  exerted  upon  the  spinal  nerves. 
It  has  been  surmised  that  the  nerves  of  the  uterus  derived  from  the 
cerebro-spinal  system  possess  inhibitory  projwrties — a  theory  which, 
if  true,  readily  explains  how  severe  pain  suspends  uterine  action,  and 
how  the  quieting  of  pain  would  restore  to  the  motor  nerves  their  full 
energy. 

In  a  certain  proportion  of  ca<es  the  effects  of  the  anodyne  or  an- 
Bsthetic  are  of  but  short  duration.  In  from  ten  to  thirty  minutes  the 
acute  suffering  returns,  and  the  short  truce  is  unattended  with  benefit. 
There  is  an  erroneous  opinion  that,  so  long  as  the  menibnines  are  un- 
niptured,  this  condition  may  be  allowed  to  go  on  indefinitely.  It  is, 
however,  of  the  greatest  imi)ortance  that  the  length  of  the  period  of 
non-interference  should  be  governed  by  the  strength  of  the  patient. 
There  is  nothing  that  requires  more  judgment  in  midwifery  practice 
than  to  decide  when  the  time  has  arrived  at  which  delay  is  fraught 
with  more  danger  than  active  interference.  For  my  own  part,  1  be- 
lieve that  many  fair  lives  are  needlessly  squandered  because  of  exces- 
Bive  timidity  begotten  of  imperfect  obstetric  teachings. 

If  pain-stilling  agents  do  no  good,  or  if  the  first  stage  is  already 
far  advanced,  the  physician  should  seek,  by  restoring  to  the  pains  their 
expulsive  character,  to  hasten  delivery. 

Of  reputed  sei-vice  in  cases  of  uterine  insufficiency  are  the  warm 
vaginal  douche,  the  dilating  bags  of  Barnes,  the  introduction  of  a 
bougie  into  the  uterus,  forceps,  and  the  internal  administration  of 
quinine,  ergot,  viscum  album,  borax,  cannabis  Indica,  cinnamon,  or 
digitalis. 

The  bougie  is  applicable  only  to  cases  where  the  membranes  are 
intAct,  and  where  the  pains  are  weak  without  being  cramp-like  in  char- 
acter. In  hospital  practice  it  possesses  the  disa<lvantage  that  it  can 
become  the  conveyer  of  infection  to  the  nterine  cavity. 

The  vaginal  douche  possesses  a  wider  range  of  utility.  It  is  safe 
and  tolerably  effective,  under  favorable  conditions.  It  promotes  the 
organic  changes  in  the  cervix,  stimulates  the  uterus  to  contract,  and 


45i 


THE  PATflOLOGT  OF  LABOR, 


mechanically  distends  the  vagina.  Its  action  is,  however,  apt  to  b» 
slow  and  somewhat  ancertain.  In  a  case  of  over-dietontion  of  the 
amnion,  I  once  saw  its  employment  followed  immediately  by  complett 
tonic  rigidity  of  the  uterine  muscular  fibers. 

Of  all  the  resources  at  our  disposal,  however,  the  water-bags  of  Dr. 
Barnes  stand  easily  at  the  head.  Passed  within  the  cervix,  and  di*- 
tcnded  so  as  to  place  the  canal  moderately  upon  the  stretch,  they  noc 
only  serve  to  mechanically  dilate  the  os.  but  are  most  eflicient  as  reflci 
escitors  of  the  labor-pains.  If  left  in  sifit  until  expelled  into  the  ragi- 
na  by  the  bearing-down  efforts  they  awaken,  the  cervix  will  be  found 
to  have  lost  its  rigidity.  If  necessary,  a  larger  dilating-bag  should 
then  be  employed  in  the  same  way.  An  attempt  to  dilate  the  cerrix 
rapidly  and  with  violence  is  neither  safe  nor  profitable.  To  obtain 
permanent  results  it  is  essential  to  effect  the  organic  changes  in  the 
tissues  which  render  them  physiologically  dilatable.  In  cases  of  tonic 
rigidity  of  the  uterus,  the  production  of  normal  jiains  will  sometimes 
bo  assisted  by  rupturing  the  membranes  and  raising  the  heud,  so  as  to 
allow  a  small  portion  of  the  amniotic  fluid  to  escape,  previous  to  re- 
sorting to  the  Barnes  water-bags. 

When,  after  rupture  of  the  membranes,  a  segment  of  tho  hoAd  pre* 
sents  at  the  os  externum,  the  rubber  bags  are  of  less  service.  In  snob 
cases  often  we  are  able  to  accomplish  speedy  dilatation  by  simply  oak- 
ing  tho  woman  to  hold  her  breath,  and  to  rcenforce  the  uterine  ]miiu 
by  tiic  action  of  the  auxiliary  muscles.  If  this  plan  fails,  forxseps 
should  be  applied,  and  the  head  be  made  to  serve  as  the  dilating  Innly. 
To  avoid  lacerating  the  cervix,  the  tractions  should  be  intermittent, 
and  should  bo  suspended  during  the  acme  of  the  pains.  The  rule 
given  for  tlie  preservation  of  the  perinwum  will  be  found  most  service- 
able in  attempts  to  maintain  the  integrity  of  the  cervix,  viz.,  that  the 
extraction  is  most  safely  accomplished  during  the  period  of  greatest 
relaxation,  and  not  at  the  moment  of  extreme  tension.* 

Of  the  various  internal  remedies  to  stimulate  uterine  action,  ergot 
should,  in  the  first  stage  of  labor,  be  unqualifiedly  ])rohibited.  In 
spite  of  numerous  favorable  experiences  from  its  use,  its  tendency  to 
intensify  tonic  contraction  of  tho  involuntary  muscular  filjers  makcm 
it  always  a  perilous  drug.  The  enthusiastic  jiraises  of  rpiinino  by  Drs. 
Fordyce  Barker,  and  Albert  H.  Smith,  of  Philadelphia,  warrant  fur- 
ther trials  of  its  efficacy.  Dr.  Smith  Siiys  :  "I  do  not  hosifate  to 
give  it  in  every  case,  because,  even  where  there  is  no  decided  iniTtia 
at  the  onset  of  labor,  there  may  be  failure  of  tho  powers  of  the  mother 
from  early  exhaustion  and  fatigue,  and  we  get  the  benefit  of  the  rjuinia 
in  diminishing  this  tendency  and  also  in  promoting  the  condonsa- 

•  I  hare  purposely  avoided  making  mentinn  of  indsiona  tliroil!;h  llie  racinal  portKra 
of  the  cervix,  as,  in  a  Ui^c  experience  in  di6Bcult  labors,  I  bare  aev«r  so  tar  seta  thf 
oocaslou  for  their  emplojmcat. 
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KoB  of  the  uterine  fiber  after  the  delivery  of  the  placenta,  thus  lesaen- 
ing  the  dangers  of  post-parfum  haemorrhage  and  the  annoyances  of 
the  after-paina  so  commonly  resulting  from  a  slow  condensation  of 
the  uterine  muscle."*  Ho  recommends  the  bisulphate  in  a  fifteen- 
grain  dose,  which  he  declares  acts  altogether  beneficially  as  a  stimu- 
lant to  the  normal  uterus.  The  other  agents  mentioned  as  possessing 
direct  or  incidental  ecbulic  properties  are  now  chiefly  of  historic  in- 
terest. 

Irregular  Pains  in  the  Second  Stage  of  Labor. — In  many  cases  the 
j)ains  maintam  their  normal  quality  until  the  completion  of  the  first 
stage  of  labor,  and  the  descent  of  the  head  to  the  floor  of  the  pelvis. 
When  in  the  second  stage  of  labor  the  jmins  become  ineSicient  and 
lose  their  expulsive  character,  the  non-advance  of  the  head  is  usually 
attributed  to  a  rigid  perinaeum.  But  it  is  a  matter  of  every-day  expe- 
rience that  with  really  good  pains  and  normal  head  mechanism  the 
perinffium  si>oedily  loses  its  rigidity.  Of  course,  it  is  not  denied  that, 
in  primiparaj,  the  organic  changes  which  effect  the  softening  of  the 
perinasum  need  for  their  accomplishment  relatively  stronger  pains  than 
in  multipnne.  The  faulty  action  of  the  expellent  forces  in  the  second 
stage  is  due  either  to  exhausted  nerve-power  or  to  excessive  uterine 
retraction.  In  the  former  case,  labor  becomes  powerless  from  the 
feeble  character  of  the  pains ;  in  the  latter,  it  results  from  the  with- 
drawal upward  of  (he  uterine  muscle,  and  the  consequent  lessening  of 
the  intra-utei'ine  pressure.  These  cases  of  retraction  are  worthy  of 
siiecial  consideration.  Thus,  Hofmeier  f  found  in  a  number  of  in- 
stances, where  the  head  rested  on  the  pelvic  floor,  that  the  contraction 
ring,  which  was  made  out  by  palpation  through  the  abdominal  walls, 
waa  situated  at  from  five  to  seven  inches  above  the  symphysis  pubis, 
so  that  the  contractile  portion  of  the  uterus  covered  not  more  than 
one  third  of  the  foetus.  Under  such  circumstances,  while  the  patient 
suffers  from  intense  pain,  the  contractions  of  the  partially  emptied 
utems  do  not  possess  the  force  to  overcome  the  resistance  of  a  rigid 
perinseum. 

Treatment. — In  all  cases  of  protracted  second  stage,  before  decid- 
ing upon  the  existence  of  uterine  irregularity,  both  the  bladder  and 
the  bowels  should  be  emptied,  and  care  should  be  taken  to  exclude 
the  existence  of  obstraction  from  the  bony  pelvis.  If  the  only  re- 
sistance to  be  overcome  is  that  furnished  by  the  soft  parts,  weak  jiains 
should  be  rcfinforced  by  the  action  of  the  abdominal  muscles.  After 
rotation  of  the  head  is  completed,  a  new  viit  a  trrgo  may  be  supjilicil 
by  pressure  apjilied  to  the  breech  through  the  abdominal  walls 
after  the  method  of  Kristcller,  or  by  the  modified  form  of  exprcs- 

•  Albert  H.  Sitrni.  "  Retarded  Dilatation  of  the  Os  Ctcri  in  Labor,'"  p.  27. 
f  IIoncnSR,. "  Uclwr  CiintmciiongrcrlikUnissc  des  kreiuendcn  Uterus,"  *'  Zt!cbr.  C 
Oeburtsli.  u.  Gynack.,"  BJ.  vi,  p.  Ittt. 
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Bion  recommended  by  Bidder.*  According  to  the  latter,  the  phj- 
fiician  should  stand  to  the  left  of  his  patient,  and  grasp  the  breech 
of  Uie  fcetua  with  the  right  hand ;  he  should  tlien  raise  the  breech 
and  fix  it  in  such  a  position  that  the  pressure  applied  will  be  best 
transmitted  through  tlie  spinal  column  to  the  cephalic  end — a  point 
to  be  determined  by  the  fingers  of  the  left  hand,  which  should  like- 
wise control  the  movements  of  the  head  during  the  period  of  expo)' 
sion.  The  force,  the  frequency,  and  the  length  of  the  acta  of  ex- 
pression should  of  course  be  decided  by  the  judgment  and  experience 
of  the  operator. 

Where  the  movements  of  flexion  and  rotation  have  been  impe^ 
fectly  performed,  little  is  to  be  expected  from  any  of  the  forma  of 
expression.  The  available  remedies  are  then  ergot  and  the  forcopa. 
Of  these  the  advantages  of  safety  and  celerity  are  all  on  the  side  of 
the  forceps. '  Many  practitioners,  however,  who  have  observed  that  in 
practice  ergot  often  acta  likewise  with  speed  and  safety,  accord  to  it  • 
large  measure  of  confidence.  But  along  with  these  more  fortunate 
experiences  there  is  a  shady  aspect  to  bo  remembered.  When  the 
tardy  labor  is  due  to  tonic  retraction,  the  use  of  ergot  is  calculated  to 
aggravate  tiie  sources  of  delay.  In  other  cases  tonic  retraction  is  the 
direct  result  of  ergotic  action,  and,  as  a  consequence  of  restriuicd 
ntero-placental  circulation,  the  life  of  the  foetus  is  jeopardized.  When, 
therefore,  tlie  drug  is  used,  the  heart-sounds  of  the  foetus  slionld  be 
carefully  watched,  and,  with  the  first  signs  of  failing  force,  the  forceps 
should  be  applied  to  rescue  the  child  from  the  impending  danger  of 
asphyxia. 

Note  os'the  Use  of  Eroot  in  PAnrrRrnoN. — SetnU  eomutum.  or  ergot,  tb« 
active  principle  of  which  is  ergotin,  according  to  Buchheira,+  aod  ergotio  acid, 
Boconling  to  Zweiful,^  is  universally  acknowledged  to  increase  Uie  fr«<]a«ney, 
length,  and  power  of  tlie  uterine  contractions  during  parturitioD,  and  to  fiosHy 
induce  a  tetanic  condition  of  the  uterine  muscular  fibers.  Ita  action  upon  the 
nnimpregnated  uterus  is  the  same  In  kind,  but  Icms  marked  in  degree,  ond  of  I«m 
constant  occurrence.  The  views  of  high  anthorities  in  regard  to  the  manner  in 
which  these  effects  are  produced  present  irreconcilable  differences.  Wvmich  * 
attributes  the  ecbolio  properties  of  ergot  to  irritation  of  the  uterine  nervous  cen- 
ters, induced  by  arterial  anatmia  of  the  spinal  cord  and  of  the  uterine  tissaea,. 
This  anasmia  is  referred  bv  him  to  loss  of  tone  in  and  dilatation  of  the  veins, 
whereby  venous  congestion,  leading  to  secondary  arterial  nnicmio,  is  proilnce<l.| 
Other  observers  assume  a  primary  contraction  of  the  capillnries,  with  a  con-^:- 
qiient  increased  arterial  pressure,  as  the  source  of  the  aniemic  irritation  of  ch« 

*  E.  BiDDSR,  "Zur  Beurtheilung  dcr  Kristeller'scbcn  EzprenloiiBiiicthodo  b«i 
!»gen,"  "Ztschr.  f.  Geburt.«h.  u.  Oynaek.,"  Bd.  iil,  p.  all. 

f  BccnuKiM,  Schmidt's  "Jnhrb.,"  vol.  clxiv,  p.  12. 

t  ZwKiPEL,  "  Ucb.  d.  .Si'cale  corn.,"  "  Arch.  f.  eip.  Pathol.,"  vol.  ir,  1875,  p.  i(fl. 

•  Wbrsico,  "  Einige  Vereuch,  tib.  d.  Muttcik.,"  "Bcilrag.  t.  Gelmrtsh.."  vol  lii,  1874, 
p.  102.  I  WiaiiiCH,  up.  eil.,  p.  S7. 
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nerre- centers ;  while  still  others  believe  direct  stimnlation  of  the  ntcriae  mus- 
cular fibers,  by  the  erftot,  to  be  the  cause  of  their  exaggerated  coDtraofility.* 

Kuhler  refers  the  uterine  contractions  produced  by  ergot  to  incrensod  irrita- 
bilily  of  the  peripheral  nerves,  in  conjunction  with  ausDtnia  of  the  spinal  cord.f 
These  coofliciing  views  pertain  chiefly  to  points  of  purely  theoretical  interest, 
and  need  not  prevent  the  obstetrician  from  obtaining  a  clear  conception  of  his 
duty  in  the  practical  administration  of  ergot.  The  above-mentioned  incontro- 
vertible facts  concerning  its  operation  auihce  to  guide  the  physician  in  the  em- 
ployment of  this  useful  drag,  even  if  he  be  unable  nt  present  to  definitively 
decide  regarding  the  exact  uieohonism  of  its  physiulogicul  action. 

Ergot  should  never  be  exhibited  during  the  first  M^e  of  labor,  bec^iuse  the 
tetanic  uterine  contractions,  which  it  substitutes  for  the  normal  rhythmical  ones, 
tend  to  prevent  the  further  dilatation  of  the  os  uteri  and  to  deprive  the  ftetus 
of  its  blood- supply  through  the  constriction  of  the  uterine  vessels.  Should  the 
membranes  have  ruptured  before  the  termination  of  the  flr«t  stage,  the  adminis- 
tration of  ergot  would  endanger  the  life  of  tlie  fcetns  by  causing  undue  pressure 
to  be  exerted  upon  the  umbilical  cord.  We  should  alito  abstain  from  the  use  of 
ergot  during  the  second  stage,  unless  it  seem  necessary  as  a  prophylactic  against 
jioit-partum  hieraorrhage.  Even  under  these  cireuuistaiices  it  sboulii  never  be 
administered  if  there  be  the  slightest  roeohanical  obstacle  to  delivery,  or  if  the 
fetal  head  be  high  up  in  the  pelvic  cjinul.  Spiegelberg  {  insists  upon  the  neces- 
sity of  carefully  observing  the  fetal  heart  offer  the  use  of  ergot,  in  order  that 
instrameotal  delivery  may,  in  case  of  threatened  asphyxia,  be  prom|)tIy  resorted 
to.  Benicke  records  twenty-seven  cases  in  which  ergot  was  administered  during 
the  second  stage  on  account  of  inertia  uteri.  Sfiontaneons  delivery  oocarred  in 
only  seven  of  these  cases.*  Ergot  is  not  specially  adapted  to  the  arrest  of  hatm- 
orrbage  accompanying  abortion.  In  these  cases,  and  in  haemorrhage  cunsed 
by  retained  shreds  of  the  fot.il  envelopes,  the  appropriate  treatment  cousist-i  in 
the  tampon  and  in  subsequent  complete  evacuation  of  the  uterine  cavity.  The 
only  imperative  exhibition  of  ergot  is  presented  by  the  occurrence  of  pott- 
partum  hemorrhage  resulting  from  uterine  atony. J  Tlie  unyielding,  tetanic 
uterine  contraction.s  which  it  produces  act  most  beneficently  by  occluding  the 
orifices  of  the  bleeding  vessels.  Even  under  these  circumstances  it  should,  how- 
ever, be  withheld  until  after  llie  expulsion  of  the  placenta,  lest  the  uniform 
uterine  contractions  lead  to  its  prolonged  retention  or  interfere  with  manual 
efforts  for  its  extraction. 

Irregular  Pains  in  the  Third  Stage  of  Labor. — The  tardy  expul- 
sioti  of  the  placenta,  due  to  atony  of  the  uterus,  is  of  rare  occurrence 
when  the  Crede  method  of  expression  is  uniformly  practiced.  As,  in 
relaxed  conditions  of  the  uterus,  blood  pours  from  the  patulous  mouths 
of  the  torn  ntero-placental  vessels  into  the  fundus,  a  free  e.\tcmal 
discharge  of  blood  follows  of  necessity  whenever  contractions  are  ex- 
cited— a  fact  to  be  borne  in  mind  by  an  unpracticod  obstetrician,  lest 
he  mistake  the  simple  conversion  of  an  internal  into  an  external 


*  Bejocke, '■  Tcb.  Anwend.  d.  Mutlerk.  in  d.  Oeburtsh.,"  "Zuchr.  f.  Goburtsh.  n. 
Gytiaek.."  vol.  iii,  1R7«,  p.  174. 

f  KoRLER,  Schmidt's  "  Jabrb.,"  vol.  cUiv,  p.  U.        J  Spieoclbkro,  "  lichrb.,"  p.  414. 

*  Benicsk,  op.  eil.,  p,  ITS,  |  Sciisoedeb,  "Lchrb.,"  fifth  edition,  p.  471. 
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haemorrhage  for  one  produced  by  the  manipalationa  which  have  been 
recommended.  The  whole  subject  of  atony  in  the  third  stage  ia,  how- 
ever, so  closely  associated  with  the  occurrence  of  past-partum  hsemor- 
rhage  that  its  specific  consideration  will  be  reserved  for  separate  stuilj 
in  connection  with  the  haemorrhages  which  take  place  during  and 
subsequent  to  labor. 

After  the  birth  of  the  child,  retraction  of  the  ntorus  is  Kature'a 
safeguard  against  hasniorrhage.  As  a  result  of  the  abuse  of  ergot,  or,  * 
iu  other  cases,  fi"om  an  abnormal  adherence  of  the  placeuta,  such  an 
extreme  degree  of  retraction  may  be  reached  before  the  completion  of 
the  third  stage  as  to  lead  to  the  imprisonment  of  the  placeuta  within 
tlie  uterine  cavity.  In  these  cases,  complete  retraction  in  the  body  of 
the  uterus  is  prevented  by  the  presence  of  the  placental  inasi<.  Below 
the  latter,  where  no  obstacle  is  opposed  to  the  shortening  of  the  mus- 
cular fibers,  a  constriction  results.  The  stricture  is  most  j)ronoune<.'d 
at  the  contraction  ring.  The  lower  uterine  segment  and  the  cervix 
proper  are  usually  in  a  sub-paralytic  condition,  and  w^ideu  from  above 
downward  to  the  vaginal  insertion.  From  the  shape  thus  impart«d 
to  the  uterus,  this  condition  is  generally  known  as  au  "  honr-glaa 
contraction."  When  met  with  for  the  first  time,  it  is  a])t  to  prove 
extremely  puzzling.  In  following  the  cord  upward,  its  contiuoution 
through  the  stricture  is  sometime!^  overlooked.  In  several  caaea  I 
have  known  the  pulpy  mucous  membrane  of  the  lower  segment  to  be 
mistaken  for  au  adherent  placenta,  and  have  been,  in  consequence 
summoned  to  assist  in  its  removal. 

Treatment. — By  patient  waiting,  relaxation  of  the  stricture  nsaallT 
takes  place  spontaneously.  The  result  rnay  bo  promoted  by  the  hypo- 
dermic injection  of  morphia,  combined  with  atropia.  It  is  not,  how- 
ever, altogether  safe  to  leave  the  patient  before  the  expulsion  of  the 
placenta  has  taken  place ;  for,  exceptionally,  the  muscular  fibers  of 
the  body  of  the  uterus  may  relax  prior  to  those  of  the  lower  segment, 
and  thus  liaMuonliage  may  result.  Injections  of  ice-cold  water  wert 
recommended  in  such  cases  by  Seyfert,  as  tending  not  only  to  reetratB 
haemorrhage,  but  to  jiromote  regular  expulsive  uterine  action.  Forci- 
ble dilatation  is  rarely  necessary,  and  should  be  reserved  for  hBenior- 
rhages  of  an  alarming  character.  In  nearly  all  cases,  however,  it  is 
practicable,  even  in  extreme  examples,  to  extract  the  placenta  in  a 
short  time  without  force  or  violence.  The  plan  I  have  f  "  "  ..f 
late  years,  with  uniform  success,  consists  in  introducing  the  i  <\ 

middle  fingers,  with  the  whole  hand  in  the  vagina,  to  the  point  of 
constriction.  Then,  by  pressing  the  uterus  downward,  the  fingers 
are  brought  in  contact  with  the  jilacental  border.  Now,  it  is  only 
necessary  to  draw  a  single  cotyledon  into  the  canal  to  render  the 
further  extraction  a  matter  of  certainty.  Under  tlie  pressure  of  tl 
soft  placental  mass  the  stricture  relaxes  slowly.     By  combining 
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pression  with  slight  traction,  the  delivery  is  surely  accomplvjlied. 
The  principal  difficulty  of  the  operation  lies  in  the  manipulations 
needful  to  bring  the  placenta  at  the  outset  to  the  point  of  strict- 
ure, but  this  dilBculty  can  be  pretty  certainly  overcome  by  patience 
and  the  determination  to  succeed.  During  the  period  of  with- 
drawal, the  oy>erator  should  be  content  with  a  very  slow  progres- 
sion, proportioned  to  tlio  yielding  of  the  stricture  ;  otherwise  the 
presenting  portion  of  the  phtccnta  tears  away,  when  the  labor  ex- 
jiended  is  lost. 

Painful  Labors. — In  nearly  all  forms  of  abnormal  nterine  contrac- 
tions the  pain  of  labor  roaches  a  pathological  degree  of  intensity. 
Especially  we  have  had  occasion  to  call  attention  to  the  intolerable 
suffering  in  cases  of  long-continued  reciprocal  pressure  between  the 
uterus  and  its  contents. 

But  acuto  suffering  sometimes  attends  upon  the  preliminary  stages 
of  labor.  During  the  latter  days  of  pregnancy  in  primipane,  often 
for  a  few  hours  only  preceding  the  advent  of  true  labor-pains  in  mul- 
tii)anB,  contractions  occur  which  normally  scarcely  attract  the  atten- 
tion of  the  patient.  In  rare  instances,  however,  the  suffering  they 
occasion  is  extreme.  In  hysterical  women  these  preliminary  pains  are 
often  of  an  agonizing  character,  rendering  it  necessary  to  resort  for 
their  relief  to  such  lulliatives  as  the  warm  bath,  opium,  and  chloro- 
form. 

But,  even  where  hysteria  does  not  exist  as  a  cause,  the  pains  may 
be  so  severe,  while  the  cervix  has  still  its  normal  length,  that  the 
woman  believes  herself  in  labor,  and,  indeed,  the  contractions  are  as 
painful  as  in  actual  labor.  There  are  no  febrile  symptoms  indicative 
of  inflammation  either  of  the  uterus  or  of  its  appendages.  The  ]miu 
is  like  that  in  muscular  rheumatism.  Though  the  term  rheumatism 
of  the  uterus  is  often  applied  to  this  condition,  its  pathology  is  uncer- 
tain. It  is  very  probable  that  practitioners  confound  together,  under 
the  foregoing  title,  a  number  of  distinct  affections,  such  as  hysterical 
hyperBBsthesia.  intestinal  irritability,  and  the  early  stages  of  inflamma- 
tion. Excluding  these  morbid  conditions,  there  remains  a  class  of 
cases  practically  important  from  the  disappearance  of  the  pain  upon 
the  induction  of  intense  diaphoresis.  Patients,  who  for  days  have 
been  treated  with  hypodermic  injections  of  morphia,  with  only  mod- 
erate results,  are  oft«n  relieved  as  if  by  magic  by  placing  them  in  a 
warm  bath,  and  then  covering  them  with  blankets,  giving  in  addition 
hot  drinks  and  Dover's  jwwder,  until  they  become  bathed  in  abundant 
perspiration. 

It  is  often  difficult,  toward  the  close  of  pregnancy,  to  distinguish 
between  colic-pains  duo  to  fecal  accumulation,  or  the  presence  of  gases 
in  the  stomach  and  intestines,  troubles  to  which  pregnant  women  are 
especially  disposed,  and  uterine  contractions  of  a  paiuful  character. 


460 


THE  PATHOLOGY  OF  LABOR. 


Indeed,  in  Uie  former  case  the  ntems  becomes  inTolved  to  some  ei- 
tent,  80  that  the  cervix  is  felt  during  a  cramp  to  eimultaneoiuly 
harden.      Moreover,  after  labor  has  actually  begun,  it  may  beconi* 
complicated  by  colic-pains,  which  exercise  in  turn  a  auspeiisive  influ- 
ence upon  parturition.      But   the  colic-pains  are  themselves   inu-r- 
mittent,  and  are,  therefore,  liable  to  be  mistaken  for  those  of  labor. 
Thus  it  is  possible  to  become  involved  in  per{)lexitie8  Trbich  time 
alone  can  solve.      Even  when  we  have  made  out  the   diagnoeis  o( 
"false  labor,"  and  give  an  opiate  for  the  relief  of  the  patient,  it  maj 
happen  that  the  first  result  of  quieting  the  pain  may  be  the  accelent- 
tion  of  labor.     When  this  docs  not  occur,  we  should  guard  against  the 
return  of  the  trouble   by  clearing  out  the  bowels  by  purgatives  or 
encmata. 

In  normal  labors,  the  pulse  becomes  more  rapid  at  the  begimiiag 
of  each  pain,  and  continues  to  increase  in  frequency  imtil  the  pain  hat 
reached  its  acme,  after   which  a  gradual  declination  follows.       Bat 
sometimes  labor  is  attended  by  marked  febrile  symptoms.    Then?  e2ust 
rapidity  of  the  pulse  between  the  pains  and  a  continuous  elevation  of 
temperature.     Now,  if,  at  the  same  time,  the  uterine  contractions  are 
the  source  of  extraordinary  suffering,  there  is  strong  reason  for  sus- 
pecting that  labor  is  complicated  by  inflammatory  conditions  of  the 
organs  concerned  in  parturition.     Thus,  a  latent  polvi-ijeritonitis  may 
be  converted  into  the  acute  form  by  the  several  acts  which  comprise 
normal  labor,  or  the  prolonged  tonic  contraction  of  the  uterus  upon 
the  fa?tus  after  the  rupture  of  the  membranes,  especially  in  negIoct<:^ 
shoulder  presentations  and  in  contracted  pelves,  may  give  rise  to  inflam- 
matory affections  in  the  ut<?rus  itself.     In  either  case  the  coexistence 
of  intense  pain  with  febrile  symptoms  should  awaken  serious  ajij»re- 
hensions.      Esjiecially  ought  wo  to  be  apon  our  guard  against  tlio 
treacherous  lull  in  the  symptoms  that,  as  a  rule,  takes  place  when 
labor  is  at  an  end.     After  a  day  or  two  we  may  expect  a  chill  and  the 
return  of  the  fever.     In  the  early  stages  of  metritic  and  perimetritic 
trouble,  a  ten-grain  dose  of  calomel  often  exercises  a  beneficent  action 
in  arresting  the  disease.     Where  labor  has  so  far  advanced  that  the 
induction  of  artificial  diarrhoea  is  rendered   impracticable,    opiate 
though  of  inferior  value,  soothe  the  pain,  and  are  our  next  most  vali 
able  resource. 
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CONTRACTSD  PELVES. 

Varieties. — Frequency. — D(«gnosi.<i. — Pelvic  measurements. — Forna  of  the  coutraetoO  pel- 
Tis.— Justo-iuinor  pelves. — Flattened  non-racbitio  pelves. — Bacbitic  Sattcacd  pelves. 
— Generallv  contracted,  flattened  pelves. — Irregular  forma. — Pseudo-osteonialaeia, 
— Scoliosis. — Kypboais. — Influence  of  contracted  pelves  during  pregnancy  and  labor. 
— Influence  upon  tbe  uterus. — Influence  U|ion  tbe  presentation. — Influence  upon  the 
pains. — Influence  upon  the  first  stage  of  labor. — Influence  upon  the  mechanism  of 
labor. — Effects  of  pressure  upon  the  maternal  tissues. —Influence  upon  the  fetal 
bead. — Effects  of  pressure  upon  tbe  integuments  ;  upon  tbe  craDium. — Prognosis. 

In  contracted  pelves  sometimes  a  single  diameter,  sometimes  all 
the  principal  diameters  are  reduced  below  the  normal  average.  The 
relative  proportion  of  the  pai-ts  may  be  to  a  considerable  extent  pre- 
served, or  the  pelvis  may  have  been  distorted  by  special  morbid  condi- 
tions, giving  rise  to  unequal  development  and  changes  of  outline. 
These  peculiarities  embarrass  all  attempts  at  classification.  Still,  the 
study  of  the  subject  is  greatly  simplified  by  the  fact  that  the  dimin- 
ished space  is,  in  the  groat  proportion  of  cases,  located  chiefly  at  the 
brim.  Aside  from  these,  there  remain  a  variety  of  irregular  forms  of 
rare  occurrence,  each  requiring  u  separate  description  and  plan  of 
treatment. 

It  is  to  those  cases  in  which  the  narrowing  is  chiefly  at  the  brim 
that  the  term  "contracted  pelves"  is  generally  applied.  The  other 
forms  are  all  specially  designated  by  some  qoalifying  adjective  defin- 
ing their  character. 

Contracted  pelves  proper  are  divided  into — 

1.  The  pelvis  a?quabiliter  justo-minor,  in  which  all  the  diameters, 
from  the  brim  to  the  outlet,  are  diminished  in  very  nearly  equal 
measure. 

2.  The  flattened  pelvis,  contracted  specially  in  the  conjugate  diam- 
eter. In  this  form,  the  transverse  diameter  may  be  normal,  or  may 
be  diminished.     Thus,  we  distinguish — 

a.  Simple  flattened  pelves  (transverse  diameter  normal). 

b.  Flattened,  generally  contracted  {selves  (narrowing  in  the  trans- 
verse  as  well  as  tbe  conjugate  diameter). 

Aa  it  is  rare  to  find  two  pelves  possessing  the  same  measure- 
ments, the  question  arises  as  to  the  degree  of  antero-post^rior  short- 
ening which  suffices  to  distinguish  the  contracted  from  the  normal 
pelvis. 

It  is  often  customary  to  consider  the  contracted  pelvis  simply  as 
furnishing  a  mechanical  obstacle  to  the  passage  of  the  child's  head  ; 
but  this  is  to  overlook  a  great  variety  of  very  important  modifications 
to  which  it  gives  rise  daring  pregnancy  and  labor.     These  remoter 
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influences  are  often  observable  in  cases  where  labor,  if  considered  frem 
tlie  standpoint  of  length  alone,  would  be  regarded  aa  normal. 

Micbaelis*  and  Litzmann,f  whoso  investigations  faruish  the  basi 
of  modern  opinion  regarding  the  contracted  pelvis,  place  the  limit 
at  three  and  a  half  inches  for  the  simple  flattened  pelvis,  and  at 
four  inches  for  those  likewise  diminished  in  the  transverse  diame- 
ter. Yet  even  above  these  limits  the  action  of  the  narrow  pelvis  ii 
not  rarely  manifested  in  disturbance  of  the  normal  raechaDism  of 
labor. 

In  Germany,  Litzmann,  Michaelis,  Spiegelborg,  and  Scbix)«der{ 
place  the  average  frequency  of  contracted  jielves  at  fourteen  |»erceBt, 
and  in  my  own  field  of  exjierience,  in  the  Emergency  and  Maternity 
Hospitals  of  Xew  York  City,  the  inmates  of  which  are,  however,  almost 
entirely  of  foreign  birth,  every  variety  and  degree  of  pelvic  deformity 
finds  abundant  illustration.  In  our  native  American  women  abnormal 
pelves  are  rare.  I  frequently  hear  from  country  physicians,  who  attend 
lectures  at  the  Bellevue  Hospital  Medical  College,  that,  in  long  years 
of  practice,  they  have  never  met  with  a  single  instance.  Y'et  it  is  im- 
possible to  study  the  cases  of  vesico- vaginal  fistulte  reported  by  Dr. 
T.  A.  Emmet*  without  arriNnng  at  the  conclusion  that  the  existence 
of  contracted  pelves  is  frequently  overlooked.  Certainly  the  immn- 
nity  of  American  women  is  by  no  means  so  absolute  as  to  justify  the 
neglect  into  which  the  study  of  pelvic  deforiuity  has  so  generally 
fallen. 

The  Diagnosis  of  Contracted  Pelvis.— The  diagnosis  of  pelvic 
deformity  is  based  upon  direct  examination.  Certain  facta  in  the 
previous  history  of  the  patient  are  often  of  substantial  value  in  tbo 
way  of  confirmatory  evidence,  or  by  directing  attention  to  the  prob- 
able existence  of  deformity. 

Previous  Ilisiory. — In(juiry  should  be  instituted  regarding  the  oc- 
cnrrenco  of  rickets  in  early  childhood,  and  especially  in  this  connection 
as  to  the  period  of  the  appearance  of  the  teeth.  Late  dentition  is  an 
ordinary  sign  of  imperfect  bone  formation.  A  cross  baby,  bottle-fed, 
or  improperly  nursed,  suffering  from  repeated  attacks  of  iadigeetion. 
from  restlessness  at  night,  and  profuse  perspirations,  who  cat« 
first  incisor  teeth  in  the  second  year,  has  presumptively  had  ricke 
A  history  of  this  nature,  even  in  the  absence  of  the  grosser  evidenoea 
of  rickets,  such  as  the  sqtiare  head,  the  pigeon-breast,  the  tumefied 
abdomen,  small  stature,  spinal  curvature,  enlarged  joints,  and  incai^ 
vation  of  the  long  bones  of  the  extremities,  is  to  be  regarded  with  sus- 
picion.    Data  of  the  kind  mentioned  are,  however,  often  difficult  to 

•  MiciiAKLis,  "  Da8  cnne  Bccken,"  Leipslc,  1865. 
f  Litzmann,  "  Die  Formcn  dca  Beckens,"  Berlin,  1861. 
J  SriKOfXBitRO.  "  Lehrbuch."  1878,  Bd.  ii,  p.  426. 

•  Eimer,  "  Vesico- Vagi uiil  Fistula,"  Williaiu  Wood,  IM8. 
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obtain,  and  it  should  be  borne  in  mind  that  not  every  ease  of  mild 
ruehitis  is  followed  by  pelvic  narrowing. 

Instruction  may  likewise  be  obtained  from  the  history  of  previous 
labors.  Though  a  protracted  and  difficult  labor  is  by  no  means 
uncommon  in  well-formed  primipane,  it  should  stimulate  us,  both 
during  parturition  and  subsequent  to  delivery,  to  make  a  careful  inves- 
tigation as  to  the  capacity  of  the  pelvis.  A  pendnlous  abdomen  and 
faulty  presentations  and  positions  of  the  fffitiis  occur  with  much  greater 
fretjucncy  in  contracted  than  in  normal  pelves. 

Certain  of  the  rarer  deformities  proceed  from  inflammations  be- 
tween the  sacro-iliac  bones  and  at  the  hip-joint,  from  inequalities  in 
the  length  of  the  limbs,  and  from 
spinal  distortion  when  these  difficul- 
ties occur  in  early  childhood. 

Pelvic  Measurements. — The  ex- 
amination should  be  made  with  the 
patient  upon  her  back,  placed  pref- 
erably upon  a  hard  table  covered  by 
a  folded  blanket,  or  a  woolen  com- 
forter. The  head  and  shoulders 
should  be  moderately  elevated,  the 
knees  should  be  flexed,  and  the  pel- 
vis brought  as  near  to  tlie  edge  of 
the  table  as  possible. 

Facility  in  the  recognition  of  ab- 
normal conditions  can  only  be  ac- 
quired by  making  it  a  habit  to  note 
the  general  features  of  the  pelvis 
in  every  case  of  labor  which  is  com- 
mitted to  our  charge.  By  experience  we  acquire  a  tolerably  distinct 
idea  of  the  relative  thickness  of  the  bones,  the  inclination  of  the  ilia 
to  the  horizon,  the  height  of  and  the  angle  formed  by  the  symphysis 
pubis,  the  size  and  character  of  the  pubic  arch,  the  length,  breadth, 
and  curvature  of  the  sacrum,  the  position  of  the  promontory,  and  the 
distance  between  the  ischia. 

More  exact  information  is  derivable  from  direct  measurements  be- 
tween different  prominent  jiointa  in  the  pelvis.  Various  pelvimeters 
have  been  devised  to  facilitate  the  required  measurements.  Those  for 
determining  the  distance  between  certain  extenial  points  are  alone  of 
-practical  value.  For  this  purpose  the  circle  of  Baudelocque  is  the  one 
I  have  most  constantly  employed.  It  requires  to  be  used  with  caution 
on  account  of  the  spring  of  the  metallic  arms.  Schnltze's  instrument 
possesses  the  advantages  of  greater  firmness  and  portability.  The 
points  selected  for  measurement  should  be  bony  prominences,  easy  of 
recognition,  and  not  covered  by  soft  i^arts.    They  should  be  such  aa 


Flo.  213.— Baudfilocquo'B  [lelvimoter. 
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to  allow  us  to  form  at  least  approximative  conclusions  relative  to  the 
diameters  of  tlie  small  pelvis.  Experience  shows  us  that,  judged  bj 
these  rules,  three  measurements  only  are  possessed  of  real  importanci . 


Fio.  211. — Schultze'a  polvimetcr. 

viz.,  the  distances  b?tweon  the  anterior  superior  spinous  processes,  the 
distances  between  the  crests  of  the  ilia,  and  the  external  conjugate 
diameter. 

In  measuring  the  distances  between  the  anterior  superior  spinous 
processes,  the  accoucheur  should  stand  by  the  side  of  his  patient,  and, 
holding  the  arms  of  the  pehnmeter  between  the  thumb  and  fingers, 
apply  the  points  of  the  instrument  to  the  spines  oxternal  to  the  inser- 
tion of  the  sartorius  muscles.  The  points  sliould  then  be  puslipd 
backward  a  number  of  times  along  the  outer  edge  of  the  crests  of  the 
ilia,  until,  after  a  few  trials,  the  greatest  distance  between  the  crests 
has  been  determined.  The  average  distances  tlins  obtained  nrv  nearly 
ten  and  a  quarter  inches  between  the  spinous  processes,  and  eleven 
and  a  half  inches  between  the  crests  of  the  ilia.  A  pelvis  in  which 
these  measurements  are  equal,  or  in  which  the  relations  are  inverte*! 
(i.  c.,  where  the  distance  between  the  spinous  processes  is  greater  than 
that  between  the  crests  of  the  ilia),  is  rachitic  in  character.  In  rachitic 
pelves  of  the  second  variety  mentioned  it  is  customary  to  select,  in 
measuring  the  distance  between  the  crests,  poiuta  situated  two  and  a 
half  inches  posterior  to  the  spinous  processes. 

Any  considerable  falling  below  the  normal  average  in  these  two 
diameters  would  warrant  the  diagnosis  of  transverse  shortening  iu 
the  inner  dimensions  of  the  small  pelvis.  Deductions  as  to  the  degree 
of  shortening  should,  however,  bo  made  with  caution,  as  the  relatioiia 
between  the  diameters  of  the  large  and  small  pelves  depend  upon  sach 
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variable  factors  as  the  thickness  of  the  bones  and  integuments,  and 
the  height  and  incliuation  of  the  iliii  to  the  horizon. 

In  measuring  the  external  conjugate  diameter  the  patient  is  turned 
upon  her  side ;  one  extremity  of  the  pelvimeter  is  then  i)laced  upon 
the  fossa  just  beneath  tiie  spinous  process  of  the  last  lumbar  vertebra, 
while  the  anterior  point  is  made  to  rest  upon  the  middle  of  the  upper 
border  of  the  symphysis  pubis.  The  length  of  the  external  conjugate, 
or,  as  it  is  sometimes  termed  from  its  author,  the  diameter  of  Bande- 
locque,  is  normally  about  eight  inches.  Baudelocque  thought  that  by 
deducting  three  inches  from  the  external  conjugate  in  spare  women, 
and  three  and  a  quarter  inches  in  women  of  a  fleshy  habit,  the  conju- 
gata  vem  could  be  ilctermined.  Litzmann  has,  however,  strikingly 
shown  the  fallacy  of  Baudelocque's  deduction.  In  thirty  cases,  where 
he  had  an  ojjjwrtunity  to  compare  the  measurements  of  the  external 
conjugate  with  the  length  of  the  internal  conjugate  as  determined  sub- 
sequently by  pusf-morfvin  examination,  he  found  the  mean  amount  to 
be  deducted  was  about  three  and  a  hidf  inches.  Ilowever,  the  amount 
in  individual  cases  widely  v^ied,  owing  to  differences  in  the  thickness 
of  the  bones  and  integuments,  the  maximum  amounting  to  nearly 
five  inches,  while  the  minimum  did  not  exceed  two  and  three  fourths 
inches.  But,  while  the  external  conjugate  does  not  enable  us  to 
estimate  to  a  fraction  the  length  of  the  antero-posterior  diameter  of 
the  pelvic  brim,  it  furnishes  useful  information  as  to  the  existence  in 
general  of  flattening.  Thus,  if  the  diameter  of  Baudelocque  measures 
less  than  six  and  one  fourth  inches,  it  may  be  assumed  that  the  pelvis 
is  flattened.  If  the  pelvis  measures  less  than  seven  and  a  half  inches, 
flattening  may  be  assumed  in  half  the  cases.  Above  seven  and  a  half 
inches,  antero-posterior  shortening  is  very  exceptional.* 

For  internal  measurements,  the  only  practical  pelvimeter  is  the 
hand  of  the  accoucheur.  To  be  sure,  it  can  only  determine  with  ex- 
actitude the  diagonal  conjugate,  i.  c,  the  distance  from  the  lower 
border  of  the  symjihysis  i)ubis  to  the  promontory ;  but  from  the 
diagonal  conjugate  it  is  possible  to  calculate  the  conjugata  vera  with 
a  closer  degree  of  accuracy  than  is  obtainable  by  means  of  any  of  the 
ingenious  instruments  designed  to  measure  directly  the  diameters  of 
the  brim. 

To  ascertain  the  diagonal  conjugate,  the  index  and  middle  tlngors 
of  the  left  hand  should  be  introduced,  well  oiled,  into  the  vagina.  By 
pushing  the  posterior  vaginal  wall  backward,  the  points  of  the  fingers 
are  made  to  reach  the  sacral  vertebrae.  Then,  following  the  sacrum 
upward,  the  promontory  is  reached.  To  do  this  it  is  necessary  to  sink 
the  elbow,  and  give  to  the  fingers  a  nearly  vertical  direction.  The 
resistance  of  a  rigid  perinteum  and  the  vaginal  wall  is  best  overcome 

•  LrraMAxs, "  ret)cr  dio  Erkenntniss  dcs  cngea  Brckeog,"  Volkmann's  "  Samml.  klin. 
VortT.,"  Xo.  20.  p.  U8. 
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by  continued,  steady,  upward  pressure.  It  is  often  possible  by  tbia 
method  to  reach  the  proraontory  in  even  nonnal  pelves.  During  the 
examination  the  patient  should  be  requested  to  raise  up  her  hips.  The 
promontory  u  recognized  partly  by  its  convex  surface,  and  partly  by 
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Fio.  215.— Normal  inclination    Fio.  211. — Diminution  of  anjjla    Fin.  217- — Incraaaeof  uvcW 
of   the   !>.vaii)hy!ii4    pubiit.  betnix'U  »\  luptix sin  ud<1  |iel-         between  ^ympbyias  aoj 

(•SpieKolburg. ;  vie  brim.  pulNip  briin. 

the  widtli  of  the  cartilage  which  intervenes  between  it  and  the  ad- 
joining linnlmr  vertebra.  In  practice  there  ai^e  two  possible  sources  of 
error,  viz.:  an  angle  may  form  between  the  first  and  second  sacnt 
vertebrte  where  the  union  has  been  incomplete,  producing  a  "fiilae 
promontory"  beneath  the  true  one  ;  or  the  upjwr  surface  of  the  tiiirt 
lumbar  vertebra  may  project  in  such  a  way  as  to  be  mistaken  for  tho 
promontory  in  cases  where  the  latter,  as  sometimes  happens,  fomij 
with  the  spinal  column  a  very  obtuse  angle.*  Snch  deviations  arc 
not  without  practical  interest,  as  the  prognosis  is  rendered  less  promis- 
ing when  the  head,  in  place  of  a  single  point  of  contact,  has  to  ore^— 
come  the  resistance  offered  by  the  surface  of  an  entire  vertebr*.  ^^| 

Tlie  measure  of  the  diagonal  conjugate  is  taken  by  pressing  the 
middle  finger  firmly  against  the  most  salient  portion  of  the  promon- 
tory, wliile  the  radial  edge  of  the  hand  or  inde.x-finger  is  raised  to  the 
liijamentuin  nrruatum.  The  point  of  contact  with  the  latter  la  then 
carefully  marked  with  the  nail  of  the  index-finger  of  the  right  hand. 
It  is  desirable  in  withdrawing  the  fingers  that  they  maintain,  113  nearly 
as  may  be,  the  i>osition  assumed  at  the  time  of  measurement.  Finally, 
with  a  small  rule,  the  length  from  the  mark  of  the  nail  to  the  tip  of 
the  finger  is  readily  ascertiinetl. 

In  calculating  the  length  of  the  conjugata  vera  from  the  measnre 

*  LiTZVANN,  "  Ucber  die  Erkonntniss  des  cngen  Bcckens,"  Volkmaim'a  "  Samm).  kiln. 
Vortr.,"  No.  20,  pp.  152,  153. 
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tlms  gained,  it  is  necessary  to  reconstruct  the  triangle  formed  by  the 
two  conjugutea  and  the  symphysis  pubis.  The  diagonal  conjugate  is 
the  longest  of  the  three  sides.  The  length  of  the  conjugatu  vera  de- 
pends on  the  height  and  inclination  of  the  symphysis  pubis,  and  the 
degree  of  elevation  of  the  promontory  above  the  symphysis,  as  may  be 
readily  seen  by  reference  to  the  diagrams. 

The  height  of  the  symphysis  pubis  may  be  determined  by  the 
finger  through  the  anterior  vaginal  wall.  When  the  symphysis  does 
not  measure  above  one  inch  and  a  half,  the  subtraction  of  two  thirds 
of  an  inch  from  the  diagonal  diameter  will,  under  ordinary  circum- 
stances, furnish  very  nearly  the  conjugate.  When  the  symphysis  ex- 
ceeds one  inch  and  a  half,  three  fourths  of  an  inch  should  bo  de- 
ducted.* 

The  inclination  of  the  symphysis  pubis  to  the  plane  of  the  brim 
and  the  height  of  the  promontory  above  the  upper  border  of  the  pubes 
can  only  be  estimated.  When  any  unusual  deviations  in  either  of 
these  regards  are  found  to  exist,  some  sjwcial  allowance  would  need  to 
be  made  by  way  of  comjjensation.  It  is  just  here  that  judgment  and 
experience  furnish  the  best  safeguards  against  vital  inaccuracies. 

In  thin  persons  during  the  non-pregnant  state,  the  promontory 
can  sometimes  be  easily  reached  through  the  abdominal  walls,  and  an 
estimate  mtvde  of  the  conjugate  by  deducting,  from  the  distance  thu» 
obtained  between  the  promontory  and  the  symphysis,  the  supposed 
thickness  of  the  intervening  tissues. 

The  transverse  diameters  of  the  pelvic  brim  and  cavity  can  be 
neither  directly  measured  nor  calculated  with  any  degree  of  certainty 
from  other  measurements. 

There  are  certain  other  dimensions  which  we  find  useful  to  deter- 
mine in  the  rarer  forms  of  distortion,  and  which  will  be  mentioned  in 
their  proper  connections.  For  the  three  forms  of  contracted  pelvis 
which  at  present  engage  our  attention,  four  measurements  alone  are  of 
practical  value — viz.,  the  distance  between  the  anterior  superior  spi- 
nous processes  ;  tiic  distance  between  the  crests  of  the  ilia  ;  the  exter- 
nal conjugate  ;  and  the  conjugata  diagoualis. 


The  Three  Principal  Forms  op  Contracted  Peltis, 

The  Pelvis  ^qunbHifer  JuK/o-Mirtor.  or  Stfinmelricalli/  Contracted 
Pelvig. — This,  the  rarest  of  tiie  throe  forms,  presents  to  the  casual 
view  the  appearance  of  a  normal  pelvis,  except  that  the  diameters  from 
the  brim  to  the  outlet  are  reduced  in  nearly  equal  measure.  We  dis- 
tinguish two  varieties  of  this  pelvis ;  1.  In  the  commoner  variety  the 
woman  may  be  of  small,  medium,  or  large  stature,  and  her  figure 
thick-set,  or,  on  the  contrary,  graceful  and  slender.    Nothing  in  either 

*  SrnocLBKBO,  op,  cU.,  p.  A99, 
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her  size  or  carriage  is  indicative  of  any  abnormal  condition.  Tfci 
pelvic  bones  themselves,  both  in  their  structure  and  in  their  connee- 
tions  with  one  another,  are  free  from  all  truces  of  morbid  actioti.  They 
are  simply  below  the  standard  size.  The  pelvis  as  a  whole  ia  of  the 
feminine  type.  Litzmann  has  shown,  however,  that  in  the  j'usto-miinr 
pelvis  the  relations  of  the  different  parts  to  one  another  a-  —  >» 
rule,  absolutely  the  same  as  in  the  normal  jielvis.     Thus,  li» 

rainished  width  of  the  sacrum,  due  in  special  degree  to  the  stnniJ  siie 
of  the  alae  ;  the  rotation  forward  of  the  promontory  and  the  cunritt]; 
of  the  lower  extremity  of  the  sacrum  are  less  pronounced  ;  the  COMtr- 
ityof  the  sacrum  in  the  transverse  direction  is  increased  ; f 
saci-al  surface  is  nearly  on  a  level  with  the  posterior  sujkt 
processes  in  place  of  sinking  forward  between  the  ilia  ;  the  height  «l 
the  anterior  and  lateral  walls  is  proportionately  lessened  :  vo  '  '^-  'ty, 
there  is  often  an  increase  in  the  angle  which  the  symphysis  i  lat 

with  the  conjugate.* 

The.''.e  peculiarities  point  to  a  premature  arrest  in  the  dovolopnimi 
of  the  bones;  whereby  the  pelvis  retains  Boniething  of  the  inraniilr 
type.     The  causes  of  arrest  are  in  most  cases  traceable  to  l-  ii«- 

turbances  of  nutrition  during  early  childhood,  such  as  sti    and 

chlorosis,  to  rickets,  which  in  place  of  leading  to  dcformitr  exception- 
ally exerts  its  influence  in  the  suspension  of  bone-growth,  and  in  nn 
cases  to  the  influence  of  hard  labor  and  the  carrying  heavy  weigblf 
before  the  completed  development  of  the  body.  A  few  case?  in  whicfa 
no  morbid  conditions  can  be  elicited  from  the  history  of  the  putietit 
may  perhaps  be  referred  to  some  original  defect  in  the  primitive  mo* 
terial  from  which  the  bones  were  built  up.  Cases  have  been  rei)ort«d 
in  which  this  anomaly  appeared  to  be  hereditary.! 

2.  In  veritable  dwarfs  the  diminutive  size  of  the  pelvis  may  simplv 
correspond  to  the  Lilliputian  proportions  of  the  entire  skeleton.  Thc« 
so-called  dwarf  pelves — pelves  nana — are  of  the  regular  feminine  tjp«, 
but  the  bones  are  slight,  and  united,  as  in  the  child,  by  cartilAgci 
They  are  extremely  rare.  In  ihjIvcs  of  this  variety  the  highest  degree 
of  contraction  is  observed.  J 

Diagnosis. — In  the  ;«.'(/o-7?»rMor  pelvis  all  the  external  diameters  are 
diminished.  At  the  same  time,  rickets  is  excluded  by  the  normal  re- 
lations existing  between  the  spines  and  the  crests  nf  the  ilia  (vide  p. 
-464).     The  diagonal  conjugate  is  lessened.     In  estimating  the  oonju- 


•  t.iTZUAXK,  "Die  Formcn  des  Beckons,"  Berlin,  p.  4i>. 

I  MiCH.\ELls,  "Das  enge  Becken,"  hcrau!if;egclien  tod  Litzmann,  p.  IDO;  vijf  like- 
wise, Lohlicix,  "Zur  Lchre  Tom  Durcliweg  lu  cngcn  Becken,"  "Ztschr.  t  Ocburtsh.  o. 
frauenkr.,"  BJ.  i,  p.  63. 

X  Tliere  is  n  third  form  of  juBto>m!nor  pclrig,  which  Ii  the  concomitant  of  uiulervtopad 
orf^ans  of  generation.  Ab  it  occurs  only  in  (terile  women,  it  posscMKi  no  obatetrioal  i»> 
tcresu 
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gata  vera  it  ia  necessary  carefully  to  notice  the  height  of  the  promon- 
tory, and  the  inclination  of  the  anterior  pelvic  wall,  as  these  are  some- 
aud  call  for  an  increase  in  the  amount  to  be  de- 


times  exaggerated 


Fio.  218. — Specimens  from  the  Wood  Museum  (Bellevno  Hospital).    Drmwn  on  same  Real*. 
No.  1.  Normal  pelvis.    No.  2.  Justo-miuor  pelvis.* 

ducted,  t  By  careful  palpation  of  the  two  sides  of  the  pelvis  with  the 
half-hand  introduced  into  the  vagina,  the  fact  but  not  the  degree  of 
transverse  shortening  may  be  recognized.     Still,  in  this  way  the  ex- 

•  Primlparn,  aged  twenty-three.  In  labor  three  dnj-s  prenous  to  ray  seeing  her. 
Water*  all  escaped.  Larje  scalp-tumor  reaching  nearly  to  vulva.  Cervix  rigid.  Os  une 
third  dilntcd  and  pushed  down  by  scnlp-tumor.  Forceps  tried  Afterward  perforation 
and  craniotomy.  Chin  tilted  and  head  brought  through  the  pelvis  by  the  fronto-mental 
diameter.  Patient  died  on  thini  day.  Extensive  marks  of  pressure  in  the  bladder  oppo- 
site pelvic  rami.  Small  circular  perforation  of  utenis  oppotile  promontory.  Conjugate 
diameter  three  inches.  Transverse  diameter  of  brim  four  and  a  half  inches.  Slight  Xne- 
gele  obliquity  on  left  side.  Patient  was  fifty-nine  inches  in  height,  and  pa'Scnled  no 
signs  of  rickets. 

f  On  the  contrary,  owing  to  the  shortness  of  the  symphysis  pubis,  as  a  rule,  the  aver- 
age amount  to  be  deducted  ia  rather  less  than  in  normal  pelves.  Liihlcin  ("  Eunstfaiilfe 
be!  der  all;;  Beckenenge ")  found  the  average  in  eighteen  cases  was  three  fifths  of  an 
inch. 
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istence  of  extreme  contraction  would  be  noticed.*  Lohlein  maintaica 
that  the  addition  of  four  fifths  of  an  inch  to  the  distance  from  the 
lower  border  of  the  ligamentum  arcuatum  and  the  upper  border  of  the 
great  sciatic  notch,  which  can  be  measured  bj'  the  finger  without  gre»l 
difficulty,  furnishes  a  close  approximation  to  the  length  of  the  tnitw- 
verse  diameter.  In  ordinary  ca^es,  it  is  fortunately  safe  Ut  base  prac- 
tice upon  the  length  of  the  antero-posterior  diameter. 

Flattened  Pelvis. — We  have  seen  that  the  characteristic  of  this 
form  is  a  shortened  conjugate  diameter.  The  transTerse  diameter  re- 
mains at  the  same  time  normal,  or  may  sink  below  the  standard.  A 
special  distinction  is  likewise  to  be  made  between  the  flattened  pelves 
of  non-rachitio  and  rachitic  origin  ; 

1.  The  flattened  non-rachitic  form  is  the  most  frequent  variety  of 
contracted  pelvis.  At  a  first  glance,  or  previous  to  mcasaremcnt,  it 
often  produces  tlie  impression  of  a  normal,  well-formed  pelvis.  It  ii 
occasioned  by  a  sinking  of  the  sacrum  downward  and  inwartl  between 
the  two  ilia.  As  this  movement  takes  place  without  unj  forward  njta- 
tion  of  the  promontory,  the  antero-posterior  shortening  is  not  confined 
to  the  brim,  but  extends  throughout  the  entire  pelvic  cavity.  Extreme 
contraction  is  uncommon,  the  length  of  the  conjugate  rarely  falling 
below  three  inches.  The  flattening  is  of^  necessity  associated  with  t 
compensating  increase  in  the  transverse  diameter.  As,  however,  the 
flattened  non-rachitic  i)elvis  is  nsually  from  tliC  outset  of  sniall  size, 
the  compensation  hardly  suffices  to  give  to  the  transverse  diameter 
more  than  the  normal  dimensions.  Indeed,  it  is  not  infrequent  to 
find  a  slight  lessening  in  the  transverse  diameter  associated  with  an* 
tero-posterior  contraction. 

There  is  nothing  definitely  settled  regarding  the  etiology  of  this 
deformity.  It  has  been  attributed  to  lifting  and  carrying  heavy  bar- 
dens  before  the  ago  of  puberty,  to  incompletely  developed  rickets,  and 
to  retarded  development. 

During  life  it  is  not  easy  to  distinguish  between  this  form  and  that 
of  the  symmetrically  contracted  pelvis.  In  both  the  external  signs  of 
rickets  arc  absent,  the  relations  between  the  spines  and  crests  of  the 
ilia  normal,  and  in  both  all  the  external  diameters  may  he  smncwhat 
diminished.  The  stature  of  the  individual  funiishes  no  clew  ;  for, 
though  both  forms  occur  rather  more  frequently  in  diminutive  i>er8on«, 
there  are  numerous  exceptions  to  the  rule.  The  sinking  of  the  siicmm 
between  the  ilia  is  not  easy  to  recognize.  In  a  well-marked  example, 
however,  the  relatively  greater  shortening  of  the  conjugata  externa 
and  the  diagonal  conjugate,!  with  the  difficulty  of  palpating  the  inner 

•  LoBLEiN,  "Zur  Bcckcn-Mc?simg,"  "Zt  chr.  f.  Ocburtsh.  unii  Ovnaek.,"  toI,  it,  ptrt 
i,  p.  83. 

f  In  reckoning  the  true  conjug.ito  from  the  dingonal  diameter,  tlie  tame  rcdartU 
needs  to  bo  midv  as  in  the  normal  pclris,  (ur,  though  the  outward  slant  of  the  STtcpbr 
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Burface  of  the  pelvic  lateral  walls,  furnish  the  prominent  points  for 
guidance.  Sometimes,  when  no  bony  union  has  formed  between  the 
first  and  second  sacral  vcrtebrie,  a  double  promoutory  may  be  felt. 

2.  The  rachitic  form  of  flattened  jwlvia  presents  the  following 
characteristics  : 

The  bones  are  of  small  size,  but  usually  of  normal  texture.  Some- 
times, however,  they  are  thin,  and  even  translucent,  while  in  other 
instances  they  may  be  unusually  compact  and  thickened.    The  ilia  are 

flattened,  and  run  in  a  near- 

^^^^^        ^P^V^^^^^^^V  upper  }K)rtiou  uf  tlie  sacrum 

Fia.  S19.— Flattened  rachitic  pelvis.    (Wood's  Mu-  ilia,  and  lies  farther  in  front 

of  the  posterior  superior 
spinous  processes  than  in  the  normal  pelvis.  The  upper  portion,  too, 
is  directed  nearly  horizontally  backward,  while  the  extremity,  usually 
at  the  fourth  or  fifth  sacral  vertebra,  is  bent  sliarply  forward.  Tlic 
anterior  sacral  surface  loses  its  transverse  concavity,  and  becomes  either 
flat  from  side  to  side,  or  convex  from  the  bulging  forward  of  the  sa- 
cral vertebriE.  The  antcro-posterior  shortening  of  the  brim  is  accom- 
j>anied  by  a  compensating  increase  in  the  transverse  diameter.  As, 
however,  the  rachitic  pelvis  is  originally  undersized,  the  transverse 
diameter  rarely  exceeds  normal  dimensions.  The  horizontal  rami  of 
the  pubes  are  flattened,  and  tlie  acetabula  are  directed  to  the  front. 
Tlie  cartilage  of  the  symiihvsis  pubis  generally  projects  inward,  the 
pectineal  line  is  often  unusually  sharp,  and  at  times  terminates  at  the 
insertion  of  the  psoas  muscle  in  a  projecting  spine.  Below,  the  ischia 
diverge  from  one  another,  and  tlie  arch  of  tiie  pubes  is  widene('. 

The  result  of  these  changes  is  to  produce  a  shallow  pelvis,  with 
contraction  at  the  brim,  and  widening  at  the  outlet.  The  shajie  of 
the  brim  varies  between  a  long  ellipse  and  that  of  a  heart  or  kidney, 
the  different  degrees  of  variation  depending  upon  the  extent  of  the 
displacement  forward  of  the  promontory.  Externally,  owing  to  the 
horizontal  position  of  the  sacrum,  a  depression  exists  in  the  lumbar  re- 
it  iocreated,  this  ia  compel! sated  for  by  tlie  dimiolshrd  height  of  the  Bjmphyeis  and  low 
poritioa  of  the  promontory.  (Litzman)!,  Vcillcmann'g  "  Somml.  klin.  Vortr.,"  So.  20, 
p.  IGO. 
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gion,  the  sulcus  between  the  nates  is  broad  and  superficial,  and  the  &nal 
orifice  is  exposed  to  view. 

To  appreciate  the  rachitic  pelvis,  it  is  necessary  to  bear  in  mind  the 
changes  wrought  by  rickets  in  the  bony  structures.  In  the  physinlog- 
ical  growth  of  the  pelvic  bones,  new  cell-elements  develop  beneath  tbu 
periosteum  and  adjacent  to  the  cartilaginous  borders  upon  the  articular 
surfaces.  These  cell-elements  promptly  ossify,  and  thus  provision  is 
matlc  for  the  increase  of  the  bones  in  extent  and  thickness.  Simulta- 
neously with  the  formation  of  the  new  bone,  medullary  spaces  are  pro- 
duced in  the  bony  tissues  by  a  process  of  absorption.  Now,  in  ricketn, 
while  the  new  cell-elements  are  deposited  in  such  numbers  that  the 
preparatory  layer  is  often  five  to  ten  times  the  normal  thickness,  the 
process  of  ossification  is  suspended  or  imperfectly  performed.  Thus, 
the  rachitic  pelvis  consists  of  a  number  of  more  or  lejsa  firm,  bony 
masses,  covered  with  soft  osteoid  layers,  with  broad  cartilaginous  Ijor- 
ders  at  the  articular  surfaces.  These  changes  combine  to  inereiifc  thti 
pUability  of  the  pelvis,  and  to  retard  its  growth. 

The  pelvic  deformity  resulting  from  rickets  ia  mainly  duQ  to  the 
weight  of  the  superimposed  body.  Tiie  pressure  from  above  which  the 
trunk  exerts  pushes  the  promontory  forward  toward  the  median  line. 
At  the  same  time  the  upper  portion  of  the  sacnim  rotates  U{>on  iti 
transverse  axis,  so  that  its  posterior  aspect  is  nearly  on  a  line  with  the 
horizon.  The  bodies  of  the  vertebras  sink  downward  between  the  flex- 
ile wing«,  whereby  the  concavity  of  the  sacrum  from  side  to  side  is 
effaced.  The  pliant  border  of  the  iliac  articulation  yields  somewhat, 
and,  as  it  is  drawn  inward  by  the  sinking  of  the  sacnim,  the  traction 
of  the  strong  sacro-iliac  ligaments  approximates  the  posterior  superior 
spinous  processes  to  one  another.  Tlie  traction  of  the  sacro-tul»erou» 
and  sacro-spinous  ligaments  aids  in  hooking  forward  the  lower  extrem- 
ity of  the  sjicrum,  though  to  this  deformity  the  pressure  eiereised 
uiwn  the  end  of  the  spinal  column  by  the  half-sitting,  half-recumbent 
posture,  affected  by  rachitic  children,  unijuestionably  contributes  its 
part. 

If  we  regard  the  sacrum  as  a  fulcrum,  and  each  os  innominatum  a» 
a  lever,  it  is  evident  that  the  traction  of  the  sacro-iliac  ligaments,  under 
the  pressure  upon  the  sacrum  from  the  trunk,  would  jiroducc  a  separa- 
tion of  the  innominate  bones  in  front  were  it  not  for  their  firm  union 
at  the  symphysis  pubis.  The  result  of  these  two  counteracting  forovsi 
is  an  increased  incurvation  of  the  bones  at  the  point  of  weakest  n-sist- 
ance,  which  is  situated  near  the  articular  surfaces.  In  advanced  rick- 
ets, where  the  bones  are  plastic  and  willowy,  the  linea  arcuaUi  is  often 
bent  at  an  angle,  so  that  the  greatest  transverse  diameter  divides  the 
pelvic  brim  into  a  posterior  and  anterior  half.  To  the  latter  belong 
the  acetabula,  to  the  former  the  two  ilia. 

The  outward  direction  of  the  anterior  superior  spinous  proceew*  ii 
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probably  due  in  a  measure  to  an  arrest  of  development,  as  the  S-shaped 
curve  of  the  crests  of  the  ilia  does  not  normally  develop  until  after  the 
age  at  which  rickets  usually  makes  its  appearance  (Kehrer).  The  flat- 
tening of  the  ilia  is  partly  due  to  the  drag  of  the  sacro-iliac  ligaments, 
and  partly  to  the  action  of  the  sartorii  and  gluteal  muscles,"  The  di- 
vergence of  the  ischia  and  the  wide  arch  of  the  pubes  are  the  product 
of  the  increased  transverse  diameter,  and  the  attachments  of  the  ro- 
tator and  adductor  muscles  of  the  thigh.* 

The  diagnosis  of  the  rachitic  form  of  flattened  pelvis  is  easy,  if  the 
chnnicteristic  changes  are  kept  iu  mind.  The  prominent  features  to 
which  the  attention  needs  to  be  directed  are  :  the  relations  of  the  dis- 
tances between  the  cristae  ilii  and  the  anterior  superior  spinous  proc- 
esses (diminished  difference,  or  distance,  between  the  anterior  superior 
spinous  processes  may  equal,  or  even  exceed,  that  between  the  crests)  ; 
diminished  distance  between  the  posterior  superior  spinous  processes  ; 
diminution  of  the  external  conjugate  ;  the  form  and  direction  of  the 
sacrum  ;  the  shape  of  the  arcus  pubis,  and  the  marked  projection  of 
the  promontory.  A  false  promontory  at  the  second  sacral  vertebra  is 
not  uncommon.  The  deduction  to  be  made  from  the  conjugatadiago- 
nalis  in  estimating  the  conjugata  vera  averages  the  same  as  in  the 
normal  pelvis.  However,  it  is  in  rachitic  jwlves  that  the  widest  varia- 
tions in  this  respect  occur,  making  it  sjHJcially  necessary  in  each  case 
to  observe  the  height  of  the  promontory  and  the  length  aud  direction 
of  the  symphysis  pubis. 

Flattened  Generally  Contracted  Pelves. — In  this  variety  we  distin- 
guish likewise  a  rachitic  and  non-rachitic  form,  the  latter  occurring 
rarely,  the  former  with  comparative  frequency. 

The  non-rachitic  form  is  apparently  the  joint  product  of  a  small 
justo-minor  jKslvis  and  the  forces  which  lc'a<l  to  a  sinking  of  the  sa- 
crum between  the  ilia.  In  these  pelves  a  short  symi)hysis  and  a  low 
promontory  contribute  often  to  reduce  greatly  the  difference  between 
the  diagonal  and  the  true  conjugate.  During  life  it  is  difficult  to  dis- 
tinguish it  from  the  justo-minor  pelvis. 

The  rachitic  form  is  found  usually  in  persons  of  small  stature.  It 
presents  in  a  striking  degree  the  marked  peculiarities  of  the  rachitic 
pelvis.     The  existence  of  transverse  narrowing  is  recognized  by  the 

•  While  Litzmann  ("  Die  Formcn  des  BeckcDS  ")  and  Scbroeder  ("  Lehrbuch  der  Oeburt*- 
bQlfe  ")  lav  special  stress  upon  ihc  weight  of  the  body  as  the  main  factur  in  pnxlucing  the 
deformities  of  rickets,  Kehrer  ( "  Zur  Entwiclteluiigs-Geschiehte  des  racUit.  Beckons,"  "  Areh. 
f.  Gynaek.,"  Bd.  r,  1S72,  p.  S5)  has  shown  that  many  of  ihc  cban^'es  charncteiistic  of  rickets 
occur  in  congenital  cases — i.e.,  before  the  action  of  the  weight  of  the  trunk  is  brought  into 
play.  Kehrer  refers  the  changes,  therefore,  iu  the  njain,  to  muscular  action.  Fcliling("  Die 
Entstehung  desrachit.  Beckons,"  "Arcb.f.Gynaok.,"Bd.  li,  p.  173jascrilKM  the  deformities 
iurieket^t  to  di.niirbances  of  growth  and  persistence  of  the  fetal  t.rpe.  Engel("  Wiener  meil. 
Wochciischrirt,"  18i2,  No.  4(i)  »ous;ht  to  prove  the  defonnilics  to  be  the  result  of  partially 
■rtvsted  growth.  J.  Veil  ("  Die  Entslehung  dor  Form  de"  Beckens,"  "  Ztschr.  f iir  Geburtsh. 
Qnd  Gynack  ."  vmI.  ix,  p,  347)  fumisbes  strung  vvidcncc  iu  fnror  of  Litzuoun';:  theory. 
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Fia.  iJO. — SmuU  ^vminetrical   nuhtuc 
pelvU.     (WixkI's  Muicuiu.) 


Flo.  2S1. — Puendo-oeteomaUcia.     (Nnej^Ic) 


narrowness  of  the  hips,  by  the  ease  with  which,  in  internal  examiuiu 
tion,  the  side-walls  can  be  felt  with  the  palmar  surface  of  the 
liand,  aud  bj  the  modifications  it  produces  in  the  mechanism  of  lab 

Irregular  Rachitic  Pelvts. — For 
convenience'  sake  it  seems  desirable 
to  attach  to  the  description  of  the 
flattened  form  the  influence  of  two 
additional  forces,  which,  upon  occa- 
sion, ojierate  to  still  further  modify 
the  shape  of  the  rachitic  pelvis. 
These  are  lateral  jiressure  of  the  heads 
of  the  thigh-bones  at  the  acetabnla 
and  the  various  forms  of  spinal  curva- 
ture which  so  commonly  result  from 
rickets. 

Pressure  at  the  acetabula  is  rarely 
an  ojierative  force,  because  rickets  usually  is  developed  at  the  time  of 
the  first  dentition — i.  e.,  before  the  child  has  learned  to  walk — and  it 
is  not  until  after  the  disease  has  declined  that  the  child  attempts  to 
nse  its  lower  extremities.     In  the  exceptional  cases  in  which  the  dis< 

ease  occurs  later,  after  the 
child  had  begun  to  walk,  the 
lateral  pressure  may  act  in 
either  one  of  two  ways  : 

1.  As  a  counteracting  forri? 
to  that  exercised  by  the  w.: 
of  the  trunk,  in  which  c.w 
the  pelvis,  provided  the  jiatb- 
ological  processes  have  only 
advanced  to  a  limited  extent, 
retains  a  symmetrical  appear- 
ance, and  resembles  closely  the  jnsto-minor  pelvis.  The  rachitic  ori- 
gin is  betrayed  by  the  shape  of  the  ilia  and  the  signs  of  rickets 
in  other  parts  of  the  body.  At  the  outlet  the  anl^ro-posterior  di- 
ameter is  increased,  and  the  transverse  diameter  somewhat  dimin- 
ished.* 

2.  In  cases  of  excessive  softening  of  the  bones,  either  from  the  S9<^H 
verity  or  the  long  duration  of  the  disease,  the  acetabula  are  somctimc*V 
pushed  inward,  upward,  and  backward,  and  the  symphysis  pushed 
forward,  so  that  the  rami  of  the  pubes  meet  at  an  acute  angle,  or  run 
nearly  parallel  to  one  another.  This  lateral  compression,  in  conjutic- 
tion  with  the  rachitic  projection  of  the  promontory,  gives  to  the  pelvic 
brim  a  triangular  or  clover-leaf  shape,  closely  resembling  the  distor- 
tion produced  in  osteomalacia.  The  term  pseudo-osteomalacia  given 
•  ScBROEOKB,  "  SchwaDgerschaft,  Geburt.  und  Wochenbett,"  p.  V7. 
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by  Michaelis  *  to  this  form  is  warranted  by  the  existence  of  certaia 
features  peculiar  to  rickets,  such  as  the  small  size  of  the  ilia,  the  dis- 
tance between  the  anterior  superior  spiiious  processes,  and  the  nature 
of  the  changes  in  other  parts  of  the  bony  skeleton. f 

In  curvatures  of  the  spine  the  shajie  of  the  pelvis  is  affected,  when 
a  compensatory  scoliosis  or  kyphosis  includes  the  sacral  extremity  : 

1.  In  scoliosis  (lateral  curvature),  all  the  rachitic  features  are  usu- 
ally strongly  pronounced.  The  promontory  is  tilted  to  the  side  of  the 
incurvation,  and  is  preyed  by  the  weight  of  the  body  toward  the  cor- 
responding acetabulum.  The 
ilium,  owing  to  the  increased 
pressure  at  the  acetabulum  from 
the  femur  of  the  affected  side, 
is  pushed  upward,  backward, 
and  inward.  In  extreme  cases 
the  approximation  of  the  prom- 
ontory to  the  acetabulum  may 
be  such  as  to  prevent  the  en- 
trance of  the  child's  head.  The 
contracted  portion  becomes, 
therefore,  unavailable  for  ob- 
stetrical purposes^  {vide  p.  517). 
2.  lu  kypliosis  (iwsterior 
curvature)  many  of  the  charac- 
teristic features  of  the  rachitic 
pelvis  are  reversed.  As  the 
upper  portion  of  the  sacrum  is 
tilted  backward,  either  the  con- 
jugata  vera  is  increased,  or  the 
previous  rachitic  antero-poste- 
rior  narrowing  is  greatly  diminished.  In  the  movement  of  the  sacrum 
upon  its  transverse  axis  the  lower  extremity  is  thrown  forward,  and 
the  conjugate  of  the  outlet  is  thereby  reduced.  Kyphosis,  occurring 
at  the  beginning  of  rickets,  diminishes  the  distance  between  the  tu- 
berosities of  the  ischia,  but  has  little  effect  upon  the  inferior  transverse 
diameter  after  the  rachitic  changes  have  once  been  accomplished. 

ISFLITENCE    OF    THE    CONTKACTED    PeLVIS    UPON    PrEONASCY   ASD 

Labor. 

The  influence  of  the  contracted  pelvis  is  not  confined  simply  to  the 
embarrassment  which  the  form  and  size  of  the  pelvis  afford  to  the 


Fio.  22S. — Sooliosk.    (Litzmann.) 


*  HicBAKUs,  "  Du  enge  Bccken,"  p.  139. 

f  Th?   eupprvention  of  true  (Wtcomnlacis    upon  rickcU  hu  been  observed. 
SnEOSLDtBO,  "Lchrbuch  dcr  GeburtsbuUe,"  p.  4V0.) 
X  ImMAMS,  "  Die  Formen  dcs  Beckens,"  p.  70, 
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passaj^e  of  the  child  in  parturition  ;  it  extends  to  the  prodnction  o(  * 
multitude  of  remoter  effects,  which  are  often  regarded  by  the  unin- 
formed as  isolated  phenomena.  These  effects,  which  include  fault; 
positions  and  presentations  of  the  foetus,  unfavorable  shape  or  poeition 
of  the  uterus,  abnormal  character  of  the  pains,  and  the  like,  enter 
turn,  except  where  the  mechanical  dithculties  are  absolutely  iu^i 
mouutable,  as  important  elements  in  the  determination  of  the  prog- 
nosis. For  our  knowledge  of  this  subject  we  are  indebted  almoM 
wholly  to  the  enlightened  labors  of  the  Kiel  professors,  MicbaelL:* 
and  Litzmann.f 

Influence  of  the  Contracted  Pelvis  upon  the  Uterus  daring  Preg- 
nancy.— In  the  early  months  the  only  way  in  which  the  contractf<l 
l^telvis  exerts  an  influence  is  in  sometimes  favoring  the  dislocation  <>f 
the  uterus  backward.  This  action  is  liable  to  take  pluoe  when,  in  the 
second  or  third  month,  the  uterus  has  been  unusually  deprossed  in 
the  pelvis,  and  the  fundus  has  swung  backwanl  toward  the  SHcmni 
as  the  uterine  axis  approximates  to  that  of  the  pelvic  outlet.  Under 
such  circumstances  the  jutting  of  the  rachitic  promontory  is  calcn- 
latod  to  mechanically  interfere  later  with  the  ascent  of  the  organ  into 
the  abdominal  cavity,  in  which  case  the  i)rossure  of  the  inflated  intes- 
tines upon  the  anterior  aspect  of  the  uterus  pushes  the  fundus  over 
the  inclined  surface  of  the  sacrum,  and  retroversion  is  produced.  Si 
the  gravid  uterus  enlarges,  owing  to  the  limited  space  within  the  pel 
vis  the  version  gradual  passes  into  a  flexion,  which,  unless  rclievi'd, 
is  followed  by  symptoms  of  incarceration. 

In  tlie  latter  months  of  gestation,  the  uterus,  as  a  rule,  is  lifted  to 
a  greater  extent  above  the  pelvis  than  occurs  under  normal  conditions. 
This  elevation  is  due  to  the  growth  of  the  child,  which  is  prevented 
from  sinking  into  the  pelvis  by  the  contracted  conjugate.  Sometimes 
the  upward  tendency  of  the  uterus  is  overcome  apparently  by  the 
resistance  of  the  round  ligaments,  bo  that,  while  the  head  \a  retained 
at  the  brim,  the  lower  segment  hangs  empty  in  the  jielvis.  At  the 
same  time  the  uterus  possesses  an  unusual  degree  of  mobility,  in  part 
due  to  the  lack  of  fixation  afforded  by  the  descent  of  the  fu'tus  into 
the  pelvis,  and  in  part  to  the  laxity  of  the  abdominal  walb  and  tin- 
round  ligaments.  These  latter  conditions  belong,  of  course,  rather  to 
multipane  than  to  women  for  the  first  time  pregnant. 

In  close  connection  with  these  two  events,  viz.,  the  elevation  of 
the  utenis  and  its  mobility,  it  is  not  uncommon  to  observe  the  higher 
degrees  of  tlie  so-called  pendulous  abdomen,  caused  by  the  aTiteflcxioU; 
of  the  gravid  uterus.  To  this  deformity,  fnrtliermore.  the  small  stat^' 
ure  of  rachitic  patients,  the  increased  inclination  of  the  pelvis,  the 
anterior  projection  of  the  lumbar  portion  of  the  spine,  and  the  Etretcbi 

•  MiCHAKUs,  "  0.19  cngc  Beckcn,"  Leineic. 

f  LrrzHiKH,  Volkmann'a  "Samml.  klin.  Vortr.,"  No.  28. 
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state  of  the  abdominal  walls,  associated  often  with  separation  of  the 
recti  muscles  at  the  linca  alba,  all  contribute  their  part. 

Influence  of  the  Contracted  Pelvis  upon  the  Presentation  of  the 
Foetus. — Faulty  prcscnt^itious  occur  in  contracted  pelves  more  than 
three  times  as  frequently  as  in  those  of  normal  dimensions.*  Thos, 
when,  during  the  latter  part  of  pregnancy,  the  narrow  conjugate  me- 
chanically prevents  the  head  from  sinking  into  the  pelvic  cavity,  the 
head  fre(iuently  glides  eidewise  or  forward,  to  rest  upon  an  iliac  fossa, 
or  upon  the  upper  border  of  the  symphysis  pubis.  In  pendulous  abdo- 
men the  uterus,  in  place  of  being  inclined,  when  the  patient  is  in  an 
upriglit  position,  at  an  angle  of  thirty-five  degrees,  becomes  nearly 
horizontal,  or  may  fall  forward  so  that  the  fundus  occupies  a  deeper 
position  than  the  inferior  segment  of  the  uterus.  The  gi-eat  mobility 
of  the  uterus  admits  likewise  of  extensive  lateral  movements.  These 
combined  causes  account  for  the  lack  of  stability  in  the  foptus  and 
the  comparative  frequency  with  which  shoulder  and  breech  presenta- 
tions occur.  When  the  head  is  fixed  at  the  brim,  the  conversion  of 
the  vertex  into  a  brow  or  face  presentation  is  often  simply  an  exag- 
geration of  the  normal  mechanism  of  labor  in  a  flattened  pelvis.  If 
the  head,  in  place  of  filling  the  lower  segment  of  the  uterus,  is  re- 
tained at  the  brim,  the  space  left  between  the  head  and  the  uterine 
walls  favors  prolapse  of  the  cord  and  extremities.  In  like  manner,  in 
breech  presentations,  when  the  breech  is  detained  by  the  narrow  con- 
jugate, the  feet  are  apt  to  descend  first  into  the  vagina. 

Owing  to  the  progressive  relaxation  of  the  abdominal  and  uterine 
walls  with  successive  pregnancies,  tlie  frequency  of  tliese  irregularities 
increases  nearly  in  proportion  to  the  number  of  previous  births. 

Influence  of  the  Contracted  Pelvis  upon  the  Labor-Pains.— Wlien 
the  degree  of  pelvic  contraction  permits  the  delivery  of  the  fcetus  by 
the  normal  p;issages  without  resort  to  embryotomy,  the  favorable  or 
unfavorable  ending  of  the  labor  is  in  large  measure  dependent  upon 
the  character  of  the  pains.  Good  pains  are  of  vastly  more  consequence 
in  narrow  than  in  wide  pelves. 

Violent  pains,  where  the  mechanical  obstacles  are  insurmountable, 
either  from  the  smallness  of  the  pelvis,  tlio  faulty  presentation  of  the 
fcptus,  the  position  of  the  child's  head,  or  its  size  and  hardness,  endan- 
ger the  integrity  of  the  uterus.  Indeed,  unless  the  mechanical  ditfi- 
culties  are  diminished  by  rectification  of  faulty  positions  and  presen- 
tations, or  by  embryotomy,  or  unless  relief  is  afforded  by  tlic  removal 
of  the  child  by  Ctesarean  section,  there  is  reason  to  dread  in  such  cases 
the  occurrence  of  ruptured  uterus,  or,  after  retnwtion  of  the  cervix, 
that  the  uterus  may  be  torn  from  the  vagina. 

*  Spiegplbcrg  found  that,  of  S44  labors  in  narrow  pelrea,  the  head  preaentation  oc- 
cutTpd  in  ei^htr-thivc  per  cent.,  whcrca?  tlic  proportion  is  nmctjr-Sve  per  cent.  In  normal 
polrca.    ("  Lchrbiich  der  Gcburt-sliUlfc,"  p.  Hsi.) 
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Still  more  frcciuently  weak  pains  are  the  caose  of  unfavorable  t(.>r- 
minations.  Weak  pains  lead  to  lingering  labors.  Even  in  moderate 
degrees  of  contraction  they  fail  to  rectify  unfavorable  positions  of  the 
head,  or  to  force  the  head  by  the  brim  into  the  pelvis.  Under  rach 
circumstances  neither  the  forceps  nor  version  can  be  employed  withoat 
serious  risk,  while,  if  a  waiting  policy  is  pursued,  the  amniotic  fluid 
gradually  escapes,  and,  as  the  uterus  retracts  down  closolv  upon  itJ 
contents,  the  fo?tu8  ])erishes  from  the  gradually  increasing  hindrances 
to  the  uterine  and  placental  circulation. 

In  prolonged  labors  good  pains  alternate  at  iuterrals  with  those  of 
less  force.  There  is  no  standard  by  which  the  quality  of  pains />rr«r 
can  be  determined.  The  quality  of  the  pains  is  to  be  estimated 
rather  by  the  results  which  they  accomplish.  It  may  be  stated  as  a 
general  rule,  to  which,  however,  there  are  numerous  exceptions,  that 
the  strength  of  the  pains  is  proportioned  to  the  strength  of  the  resist- 
ance to  be  overcome.  Strong  pains  are  on  the  whole  rather  more  com- 
mon  in  flattened  pelves,  and  weak  ones  in  pelves  contracted  in  all  their 
diameters,  without,  however,  the  rule  possessing  any  such  constancy 
as  to  lead  one  to  regard  tlie  form  of  the  pelvis  as  alone  possessing  anv 
decisive  importance  in  the  j)roduction  of  the  result.* 

In  the  first  instance,  the  cliaructer  of  labor-pains  depends  upon 
the  innervation  of  the  uterus  and  upon  the  thickness  and  integrity  of 
its  muscular  structures.  The  resistance  whicli  the  narrow  jwlvis  offers 
to  the  expulsion  of  the  child  increases  necessarily  during  the  pains  the 
tension  and  irritation  of  the  uterine  walls  ;  and  these,  corresponding 
to  the  degree  of  irritability  and  contractility  of  the  organ,  may  pro- 
voke pains  of  unusual  violence,  which,  in  turn,  terminate,  when  the 
resistance  is  not  seasonably  overcome,  in  exhaustion ;  or  the  nterinc 
activity  may  cease  without  any  previous  stage  of  increment  ;  or, 
finallj,  the  tension  and  injurious  pressure  of  the  uterus  may  leaid  to 
local  circulatory  disturbances,  and  to  textiiral  changes  which  in  them" 
selves  weaken  the  strength  of  the  contractions. 

Wichaclis  observed  that  the  dangers  to  the  mother  and  child  grow, 
as  a  general  rule — to  which,  however,  there  are  numerous  exceptions — 
in  proportion  to  the  number  of  confinements.  The  increased  mortal- 
ity, especially  of  the  children,  he  attributed  to  a  peculiar  relaxation  "! 
the  ntems  and  its  pelvic  attachments,  due  to  over-exertion  in  prcvions 
confinements,  t     But  it  must  be  borne  in  mind  that  there  :  "    r 

results  of  contracted  pelves  which  directly  contribute  to  tlic  f  f 


*  Uichaelia  thought  th&t  the  pai-tial  pressure  of  the  promontorT  and  syoiiihjoe  ex», 
dtcd  increased  reflex  action  of  the  uterus  in  flattened  pclrea,  Kbercaii  the  com[ilete  pxvt 
ure  of  the  head  upon  the  brim  in  generally  contracted  pelves  exercised  a  parulyxinU 
influence  {loe.  cU.,  p.  185).     Thia  (beorv  has  been  called  in  qurition  by  both  Spir^lwr^ 
(/oc.  eil.,  p.  45a)  and  Llumann.    (Volkinann's  "  Samml.  klin.  Vortr.,"  No.  28,  p.  11'.) 

f  MicHAXLi!<,  loc.  cil.,  p.  102. 
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multiparous  labors.  Thus,  wo  have  seen  that  pendulous  abdomen  and 
mobility  of  the  uterus  favor  abnormal  positions  and  presentations  of 
the  foetus,  complications  of  the  utmost  prognostic  importance ;  and 
again,  that  the  displacements  of  the  gravid  uterus  occur  with  special 
frequency  when  the  abdominal  parietes  have  lost  their  supporting 
power  from  the  over-distention  of  previous  pregnancies.  Moreover, 
when  the  uterus  is  not  fixed  during  labor,  the  expulsive  action  of  the 
abdominal  walls  can  not  be  called  into  play,  and  thus  one  of  the  most 
important  auxiliary  forces  is  lost.  Further  sources  of  danger  lie  in 
the  increased  size  and  hardness  of  the  fetal  head  observed  in  later 
pregnancies,  and  in  the  residue  of  inflammatory  troubles  which  so 
often  proceed  from  the  first  difficult  delivery.* 

Influence  of  the  Contracted  Pelvis  upon  the  First  Stage  of  Labor. — 
At  the  beginning  of  labor  the  head  in  contracted  pelves  is  usually  re- 
tainetl  above  the  os  internum,  while  the  lower  segment  of  the  uterus 
hangs  empty  in  the  pelvic  cavity.  As,  under  these  circumstances, 
space  is  left  between  the  head  and  the  uterine  walls,  the  entire  column 
of  amniotic  fluid  acts  directly  during  the  pains  upon  the  cervix  uteri. 
The  dilatation  of  the  cervix  takes  place  gradually,  from  above  down- 
ward, as  exjjansion  follows  upon  the  descent  of  the  amniotic  sac.  The 
shape  of  the  bag  of  waters  depends  upon  the  greater  or  less  degree  of 
resistance  offered  by  the  cervical  walla.  If  the  latter  are  soft  and  dis- 
tensible, the  usual  semi-globular  contour  is  maintained.  If  the  cervix 
offers  any  material  resistance,  the  membranes,  if  sufficiently  elastic, 
protrude  through  the  external  os  in  cylindrical  form.  If,  finally,  the 
chief  opposing  force  to  dilatation  is  situated  at  theos  internum,  a  con- 
striction may  take  place  at  that  point,  while  below  the  membranes 
assume  a  spheroid  shape.  As  the  result  of  these  conditions  an  unim- 
peded, wave-like  movement  of  the  amniotic  fluid  breaks  against  the 
protruding  membranes  during  the  pains,  the  shock  of  which  is  apt  to 
produce  premature  rupture,  an  event  which  is  all  the  more  inop|K)rtune, 
because  in  early  rupture  the  circumstances  all  favor  the  complete  dis- 
charge of  the  amniotic  fluid. 

After  the  rupture  of  the  membranes,  as  the  head  does  not  descend 
at  once  into  the  cervical  portion,  the  os  and  cervix  rcclose,  though 
they  continue  dilatable  in  proportion  to  the  degree  of  distention  pre- 
viously accomplished.  Then,  as  under  the  influence  of  the  pains  the 
head  passes  into  the  pelvis,  it  gradually  once  more  unfolds  the  cer- 
vical canal,  and  completes  its  dilatation.  Should,  however,  the  head 
meet  with  any  considerable  resistance,  so  that  the  pressure  of  the  pel- 
vic brim  gives  rise  to  the  formation  of  a  scalp-tumor,  the  latter  serves 
to  dilate  the  cervical  canal  and  the  os  externum.  If  the  obstacle  is 
such  as  to  prevent  the  complete  descent  of  the  head,  two  results  are 
possible  : 

*  SniQELocao,  "  Lchrbucb  dcr  Gcburtsbulfc,"  p.  4GS. 
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1.  If  the  pains  continue  strong,  and  no  measures  ure  adopted  t9 
remove  the  disproportion,  tlie  uterus  is  either  retracted,  tip  o»« 
the  head  of  the  child  as  it  remains  above  the  brim,  nutil  the  orer* 
distended  vagina  gives  way,  in  whicli  case  the  laceration  occurs  in  a 
tnmsverse  or  oblique  direction,  and  usually  upon  the  posterior  waD; 
or  the  lower  segment  of  the  uterus  becomes  compressed  bet  ween  the 
child's  head  and  the  walls  of  the  pelvis,  and  a  thinning  and  bruising 
of  the  imprisoned  portion  take  place.  As  the  uterus  coutnicts,  its 
muscular  tibcrs  drag  upon  the  compressed  and  weakened  tissues  at 
the  fixed  points,  which  yield  finally  to  the  tractile  force,  and  rupture 
ensues. 

2.  If  the  pains  are  weak  or  fail  outright,  the  lower  segment  of  the 
uterus  remains  undilated  until  either  strong  pains  are  excited,  or  the 
mechanical  hindrance  is  so  far  removed  by  perforation  of  the  bead  that 
the  weakened  pains  suffice  to  overcome  the  obstacle. 

Influence  of  the  Contracted  Pelvis  upon  the  Mechanism  of  Labor.— 
When  the  pelvic  contraction  is  not  such  as  to  render  the  entrance  of 
the  head  impossible,  the  mechanism  of  labor  depends  not  only  upon 
the  size  and  shape  of  the  pelvic  space,  but  upon  the  size,  form,  com- 
pressibility and  position  of  the  child's  head.  If  a  small,  soft  bead  has 
to  pass  through  a  pelvis  contracted  to  only  a  moderate  degree,  the 
mechanism  may  not  differ  from  that  of  a  normal  labor.  In  cases  of 
relatively  great  disproportion,  delivery  is  only  practicable  whore  the 
position  of  the  head  is  favorable — i.  e.,  corresponds  in  each  case  to  the 
peculiar  shape  of  the  pelvis.  If  the  conditions  are  favorable,  and  the 
pains  ai-e  of  normal  strength,  a  segment  of  the  head,  after  the  period 
of  dilatation  has  been  completed,  is  pressed  into  the  i)elvi3.  The  siw 
of  the  segment  depends  ujion  the  extent  of  the  resistance  offered,  and 
thus,  at  an  early  stage,  it  furnishes  us  a  notion  as  to  the  dcgnse  of  dis- 
proportion existing.  As  labor  progresses,  the  cranial  bones  change  in 
shape  and  overlap  one  another,  so  that  the  head  gradually  becomes 
molded  to  the  contour  of  the  pelvic  ring.  When  the  largest  circum- 
ference of  the  child's  head  has  become  fixed  at  the  pelvic  strait,  as  the 
contraction  exists  for  the  most  part  at  the  brim,  tlie  ditficulties  are 
usually  overcome  ;  and,  where  the  pains  continue  good,  the  remainder 
of  the  labor  is  accomplished  in  accordance  with  the  ordinary  mechan- 
ism. If  the  pains  fail,  or  the  contraction  continues  throughout  tlie 
entire  pelvic  canal,  artificial  aid  may  be  needed  even  after  the  brim  has 
been  j)as&ed. 

In  the  simple  flattened  pelvis  the  occipito-frontal  diameter  of  the 
head  engages  in  the  transverse  diameter  of  the  brim.  Even  whrn 
the  position  is  originally  oblique,  the  intermittent  contractions  of  the 
uterus  communicate  movements  to  the  smooth  surface  of  the  head, 
which  gradually  bring  its  long  diameter  into  correspondence  with  the 
long  diameter  of  the  fiattened  pelvis.     The  head  enters  the  biim  with 
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ita  posterior  sorface  tilted  toward  the  shoulder,  the  anterior  parietal 
bone  presenting,  and  the  sagittal  suture  running  parallel  with,  and  in 
more  or  less  close  proximity  to,  the  promontory.  This  lateral  obliqui- 
ty, or  obliquity  of  Nacgele  as  it  is  termed,  is  duo  simply  to  the  fact 
that  the  narrowing  of  the  antero-posterior  diameter  prevents  both 
]mrietal  bones  from  entering  the  pelvis  upon  the  same  plane.  When 
the  broad  region  between  the  parietal  bosses  meets  with  the  resistance 
of  the  conjugate,  the  occipital  portion  of  the  head  glides  to  one  side, 
and  the  narrow  bitemporal  diameter  engages  in  the  contracted  space. 
In  this  position,  the  occiput  usually  rests  upon  the  linea  terminalh. 
Owing  to  the  resistance  offered  to  the  occiput,  the  forehead  sinks  into 
the  pelvis,  so  that  the  large  fontanelle  occupies  a  deeper  position  than 
the  jwsterior  one. 

Before  the  head  adapts  itself,  therefore,  to  the  pelvic  entrance,  the 
anterior  parietal  surface  rests  upon  the  symphysis,  while  the  posterior 
surface  is  impinged  upon  by  the  promontory  near  the  large  fontanelle. 
The  latter  is  felt  low  down,  near  the  median  line.  Tlie  small  fonta- 
nelle, owing  to  the  dip  of  the  forehead,  is  occasionally  out  of  reach. 
Upon  the  side  of  the  pelvis  to  which  the  forehead  is  turned,  the  space 
is  incompletely  filled  out. 

The  adaptation  of  the  head  to  the  pelvic  brim  is  the  result  of  two 
combined  movements,  which  occur  nearly  simnltaneoosly  : 

1.  The  symphysis  pubis  furnishes  a  jiivot  around  which  the  head 
rotates  in  the  direction  of  the  fronto-occipital  diameter.  As  the  head 
is  pressed  into  the  pelvis  from  above,  the  posterior  parietal  bone  is 
flattened  by  the  projecting  promontory.  During  the  descent  the  dis- 
tance between  the  sagittal  suture  and  the  promontory  gradually  widens, 
and  the  former  approaches  the  median  line. 

2.  We  have  seen  that  the  head  entered  the  pelvis  at  first  with  a  deep 
position  of  the  anterior  fontanelle.  By  the  lime,  however,  the  bitem- 
poral diameter  becomes  fairly  fixed  in  the  conjugate,  the  anterior  fon- 
tanelle moves  upward  and  forward  toward  the  side-wall  of  the  pelvis, 
while  the  small  fontanelle  sinks  downward,  and  occupies  a  jK)sitioD 
near  the  center  of  the  c-avity.  This  movement  is  not  simply  a  crowd- 
ing of  the  entire  head  in  the  direction  of  the  biow,  but  is  dne  to  a 
rotation  of  the  head  upon  an  axis  furnished  by  tlie  conjugate  diam- 
eter,* the  symphysis  and  the  promontory  furnishing  the  pivotal  points. 

By  the  time,  in  the  rotation  of  the  head  upon  its  fronto-occipital 
diameter,  the  posterior  boss  reaches  the  level  of  the  promontory,  the 
kJargest  circumference  of  the  child's  head  has  already  engaged  in  the 
straitened  brim,  and  the  influence  of  the  pelvic  flattening  upon  the 
mechanism  of  labor  ceases.  Then,  if  the  pains  continue  good,  the 
flexed  head  reaches  the  floor  of  the  pelvis,  the  occiput  rotates  to  the 
front,  and  delivery  is  accomplished  as  under  normal  conditions. 

•  LiTziiAKii,  Volknuon'a  "Stmrol.  klin.  Vortr.,''  Na  t*,  p.  667, 
31 


482 


THE  PATOOLOGT  OF  LABOR. 


In  the  justo-minor  pelvis,  the  mechanism  of  labor  is  ncorlj  Utf 
reverse  of  that  described  in  the  flattened  form.  Thna,  as  «  ruW, 
both  parietal  bones  engage  in  the  pelvic  brim  at  the  same  time — L  c, 
the  obliquity  of  Naegele  is  either  slightly  marked,  or  absent  altogether. 
Again,  the  head  may  enter  the  pelvis  in  any  of  its  diameters.  To  be 
sure,  the  oblique  diameter  is  the  one  it  usually  occupies.  Still,  LiU- 
mann  reports  two  cases  in  which  the  sagittal  suture  corrosjwnded  to 
the  conjugate  diameter  from  the  outset  of  the  labor.*  In  the  early 
stages,  it  is  not  uncommon  for  the  head  to  oscillate  at  the  brim  for 
a  time  before  lixation  takes  place. 

Characteristic  of  transverse  narrowing  is  the  flexed  condition  of 
the  head  from  the  moment  it  begins  its  descent  into  the  pelvis.  In- 
deed, the  flexion  at  the  brim  equals  in  degrea  that  which  nduallv  ob- 
tains only  at  the  pelvic  outlet.  The  small  fontanelle  occupies  the 
middle  point  of  the  jielvic  space,  the  neck  rests  ujwn  the  linca  termi- 
nalis,  the  anterior  portion  of  the  head  and  brow  are  pressed  against 
the  opjwsite  pelvic  walls,  the  long  diameter  of  the  head  (from  chin  to 
vertex)  lies  in  the  axis  of  the  pelvis,  and  the  face  looks  upward  toward 
the  fundus  uteri.  If  the  transverse  narrowing  continues  toward  the 
outlet,  the  extreme  flexion  is  maintained  after  the  brow  has  passed 
below  the  level  of  the  jiromontory.  In  such  cases  it  may  even  happen 
that  the  small  fontiuiolle  may  make  its  apiiearanco  at  the  frcnulam 
in  place  of  turning  under  the  arch  of  the  pubea.  Sometimes  the  head 
gets  fairly  impacted  in  the  pelvis,  and  further  advance  is  rendered  im- 
possible. When  the  pelvis  widens  below  the  brim,  the  small  fontanelle 
noticeably  leaves  little  by  little  its  central  position. 

In  the  generally  contracted,  flattened  pelvis,  the  mechanism  of 
labor  is  influenced  by  both  the  antero-posterior  and  transverse  short- 
ening. As  in  flattened  jwlves,  the  head  usually  occupies  the  transverse 
diameter,  and  the  sagittal  suture  looks  backward  toward  the  promon- 
tory. Before  the  head  becomes  fixed,  it  often  balances  at  the  conju- 
gate, rocking  to  and  fro,  as  the  uterus  falls  from  tiie  one  side  to  the 
other.  For  a  time,  therefore,  the  position  of  the  fontanellcs  varies 
with  that  of  the  woman.  If,  however,  the  disproportion  is  not  abso- 
lute, and  the  pains  suffice  finally  to  fix  the  head,  the  latter  usually 
becomes  strongly  flexed,  and  the  occiput  descends  first  into  the  pelvis. 

Wlien  tlie  head  does  not  enter  the  contracted  jwlvis  in  an  advan- 
tageous position,  and  the  fault  is  not  rectified  either  by  the  hand  or 
the  action  of  the  labor-pains,  delivery  of  the  child  without  perforation 
often  becomes  imiwssible.  The  most  dangerous  of  these  faulty  posi- 
tions arc : 

1.  Cases  in  which  the  lateral  obliquity  of  Naegele  is  exoggerated, 
so  that  the  presenting  part  is  formed  by  the  anterior  parietal  bonis 
The  more  striking  forms  usually  occur  in  pelves  with  an  cxtrcmel] 
♦  LirzHAKM,  Volkmann's  "  Samml.  klia.  Vortr.,"  Na  It,  p.  MS. 
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narrow  conjugate  and  a  higlx  promontory.  The  former  maintains 
the  head  high  above  the  brim,  while  the  latter  imparts  to  the  utems 
a  posterior  concavity.  As  the  uterine  curve  is  followed  by  the  axis  of 
the  foetuB,  the  head  is  strongly  bent  toward  the  posterior  shoulder. 
Sometimes  in  presentations  of  the  anterior  parietal  bone  the  sagittal 
suture  lies  above  the  promontory,  and  an  ear  can  be  felt  just  behind 
the  symphysis. 

2.  Cases  in  which  the  pelvic  brim  is  covered  by  the  posterior  pari- 
etal bone.  The  sagittal  suture  is  then  directed  to  the  front,  some- 
times IjHng  even  above  the  superior  border  of  the  anterior  ])olvic  wall. 
Near  the  promontory  the  squamous  suture,  and  at  times  the  ear,  can 
be  felt.  This  peculiarity  is  rare  in  other  forms  of  contracted  pelves, 
but  occurs  as  often  as  once  in  five  times  (Litzmann)  in  flattened  pel- 
ves with  coincident  shortening  of  tbe  transverse  diameter. 

3.  In  cases  of  well-marked  kidney-shnped  pelves,  the  head  may 
engage  in  one  side  of  the  pehis  only.  The  occiput  then  enters  usually 
the  side  of  the  brim  to  which  the  back  of  the  child  is  turned. 

4.  Brow  and  face  presentations  are  simply  exaggerations  of  the 
anterior  dip  of  the  head,  which  we  have  seen  is  the  normal  mode  of 
descent  during  the  early  stage  of  labor  in  flattened  pelves.  Although 
not  peculiar  to  contracted  pelves,  they  should  always,  when  present, 
lead  to  careful  measurements  of  the  pelvic  diameters.  They  increase 
the  dinieulties  of  delivery,  not  only  becau.se  of  the  unfavorable  rela- 
tions of  the  diameters  of  the  head  to  those  of  the  pelvis,  but  because 
the  pelvic  deformity  interferes  with  the  proper  rotation  of  the  chin 
and  forehead  forward  under  the  arch  of  the  pubes. 

In  breech  presentations,  the  delivery  of  the  trunk  takes  place  in 
accortlauce  with  the  ordinary  mechanism  in  the  normal  pelvis.  The 
arms,  however,  are  more  liable  to  be  reflected  to  the  sides  of  the  head. 

In  flattened  pelves  the  after-coming  head  enters  the  brim  in  the 
transverse  diameter.  The  position  of  the  chin,  where  the  transverse 
space  is  ample,  varies  with  the  degree  of  conjugate  shortening.  Where 
the  latter  is  only  of  moderate  extent,  the  ordinary  flexion  of  the  head 
may  not  be  interfered  with.  If,  however,  the  disproportion  between  the 
head  and  pelvic  diameters  is  considerable,  partial  extension  takes  place. 
In  cases  of  extreme  contraction  the  entire  head  may  be  retained  at 
the  brim.  The  chin  is  then  usually  turned"  forward  so  as  to  rest  upon 
one  of  the  pubic  rami,  while  chin  and  occiput  occupy  nearly  the  same 
level. 

In  breech  deliveries,  the  mechanism  of  the  head's  passage  through 
8im))le  flattened  jwlves  varies  iis  the  head  engages  in  a  state  of  flexion 
or  extension.  In  the  former  clso.  while  the  anterior  parietal  bone 
moves  downward  over  the  symjihysis,  the  transit-line  marked  by  the 
promontory  ujMjn  the  posterior  parietal  bone  runs  from  its  anterior 
inferior  angle,  just  iu  front  of  the  car,  in  an  oblique  direction  upward 
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toward  the  parietal  boss.  When,  however,  the  head  enters  the  pelrij 
in  a  state  of  partial  extension,  a  furrow  is  formed  bj  the  promontory, 
which  runs  nearly  parallel  to  the  coronal  suture.  If,  finally,  the  ex- 
tension is  complete,  and  the  occiput  descends  first  into  the  {lelvis, 
the  marking  of  the  promontory  is  found  between  the  boss  and  the 
lambdoidul  suture. 

In  pelves  contracted  in  the  transverse  diameter,  extension  of  the 
chin,  unless  the  contraction  be  slight,  proves  an  insuperable  obstacle 
to  delivery.  Flexion,  however,  is  the  rule,  as  the  resistance  which  the 
occiput  meets  with  from  the  walls  of  the  pelvis  tends  to  direct  the 
chin  toward  the  chest. 

The  Effects  produced  in  Contracted  Pelvis  by  the  Pressure  of  the 
Child  upon  the  Soft  Maternal  Tissues.— The  body  of  the  cbild  nuvly, 
and  only  in  cases  of  extreme  prolongation  of  the  expulsive  period, 
leaves  any  traces  upon  the  maternal  soft  parts.  Injurions  pressore 
proceeds  almost  exclusively  from  the  child's  head.  A^  the  iutra-pel- 
vic  organs  sustaiu  excessive  pressure  when  of  short  continuance  more 
easily  than  that  which  is  moderate  but  prolonged,  the  most  strikiog 
lesions  are  produced  in  head  presentations.  Tiie  after-coming  head 
usually  passes  through  the  pelvis  too  rapidly  to  produce  any  pro- 
nounced effects.  The  pressure  is,  as  a  rule,  most  marked  at  the  brim, 
where,  as  we  have  seen,  the  contraction  is  in  the  generality  of  case* 
greatest,  and  where  the  pelvic  canal  is  most  encroached  ujwn  by 
sharj)  projections.  The  pressure  may  be  either  diffused  over  tbe  entire 
periphery  of  the  brim,  or  it  may  be  more  localized  at  certain  dofiuiCe 
points. 

Diffused  pressure  occurs  in  justo-minor  pelves,  or  wliore  compl 
accommodation  of  the  child's  head  to  the  form  of  the  pelvis   taki 
place.     It  gives  rise  to  disturbed  circulation  in  the  hypogastric  veins, 
and  as  a  further  consequence  to  transudation  of  serum,  and  capillary 
haemorrhages  in  the  tissues  of  the  cervix,  the  vaginal  walls,  and  exter- 
nal organs  of  generation. 

Circumscribed  pressure  leads  to  crushing,  thinning,  and  at  times  to 
the  complete  destruction  of  the  tissues  acted  upon,  the  extent  of  the 
lesion  depending  upon  the  intensity  and  duration  of  the  force  exertcd^^fl 
Usually  the  destructive  action  proceeds,  following  the  direction  of  thJ^I 
pressure  from  within  outward — i.  e.,  the  injuries  are  more  consider- 
able, both  in  degree  and  extent,  in  the  tissues  next  to  the  child's  head 
than  in  the  deeper  ones  contiguous  to  the  pelvic  border.  Complete 
perforation  of  the  tissues  during  labor  is  rare.  Perforation  is  com- 
monly the  result  of  necrosis,  the  sloughing  of  the  compressed  tissues 
taking  place  during  the  puerperal  period. 

The  pressure  from  the  promontory  is  brought  to  bear,  with  rare  ex- 
ceptions, upon  the  cervix  uteri.*    The  supra-vaginal  portion  is  more 

•  LrrziiAjJN,  Volkniann's".SaraiDl.  kIln.Vortr.,"No.  23,p.  18«.   Anexccptiunal  liuUixe 
of  pressure  cDdingiDperforation  of  tbe  posterior  ritjdnal  trail  hubcen  reporteil  tijr  nofmeicrj 
("  Zur  Caauisiik  des  Stacbelbcckens,"  "  Ztsohr.  f  iir  Geburuh.  unj  Oynack.,"  toI.  x,  pp. »,  ( 
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commonly  affected  Mian  the  vaginal  portion.  The  consequent  loss  of 
substance  is  of  a  funnel  shape,  starting  from  the  inner  surface,  and 
rarely  penetrating  through  the  peritonaeum.  The  coverings  of  the 
promontory  are  not  affected  by  pressure. 

Pressure  from  the  upper  border  of  the  symphysis  pubis  usually 
affects  the  vaginal  wall  and  the  adjacent  tissues  of  the  bladder.  Fis- 
tuliB  resulting  are,  therefore,  much  more  commonly  vesico- vaginal 
than  utero-vesical.  Here,  too,  the  lesions  are  more  extensive  upon 
the  inner  surface  of  the  utero-vaginul  canal,  and  diminish  as  they 
extend  outward.  Thus,  the  destruction  of  tissue  is  greatest  U])on  the 
cervical  and  vaginal  walls,  is  less  marked  upon  the  posterior  bladder- 
wall,  while  the  anterior  wall  exhibits  only  faint  traces  of  injury. 

Pressure  from  the  lateral  walls,  and  from  the  horizoual  run»i  of  the 
pnbes,  occurs  most  frequently  in  faulty  positions  of  the  child's  head. 
Thus,  in  brow  presentations,  the  intervening  tissues  are  apt  to  become 
clamped  between  the  occiput  and  the  margin  of  the  side-wall.  Again, 
when  the  sagittal  suture  is  directed  to  the  front,  and  the  posterior 
parietal  bone  presents,  a  similar  compression  may  take  place  between 
the  anterior  wall  and  the  child's  head.  Siiarp  bony  projections  from 
the  crests  of  the  pubcs  are  commonly  covered  by  the  tendinous  attach- 
ments of  the  psoas  minor  muscles.  In  case  of  long-continued  labor, 
however,  the  spinous  outgrowths  and  sharp  edges  of  the  crests  are 
liable  to  rub  through  their  protective  coverings,  and  secondarily  the 
ut<?ro-vaginal  tissues. 

Influence  of  the  Pressure  of  the  Pelvis  upon  the  Integuments  of  the 
Child's  Head. — One  of  the  commonest  results  of  the  periphcnil  pressure 
of  the  brim  upon  the  child's  head  is  the  production  of  the  scnlp-tumor. 
Its  formation  is  usually  associated  with  compression  of  the  cranial 
bones.  As  the  bones  overlap,  the  integuments  of  the  engaged  portion 
of  the  head  are  thrown  into  folds.  As,  however,  in  consequence  of 
the  obstruction  in  the  venous  circulation,  transudation  of  serum  takes 
place  into  the  subcutaneous  cellular  tissue,  the  folds  subsequently  dis- 
appear, and  a  swelling  ensues.  It  will  bo  seen  that  conditions  favor- 
able to  the  production  of  the  scalp-tumor  arc  a  soft,  easily  molded 
head,  and  such  degree  of  transverse  pelvic  contraction  as  serves  to 
render  the  circular  pressure  of  the  scalp  complete.  Owing  to  the  lat- 
ter condition,  the  BC.ali)-tumor  is  found  more  frequently  and  more  de- 
veloped in  justo-minor  and  generally  contracted  flattened  pelves  than 
in  simple  flattened  pelves  with  normal  transverse  dimensions.  Usually 
the  tumor  does  not  form  until  after  rupture  of  the  membranes.  At 
times,  however,  in  jnsto-minor  pelves  the  head  may  become  so  fixed 
at  the  brim  during  the  first  stage  of  labor  that  a  diffused  swelling  of 
the  scalp  may  follow  while  the  membranes  are  still  intact.  A  scalp- 
tumor  at  the  brim  is  of  favorable  import.  It  shows  that  the  pains  are 
good.     So  long  as  the  tumor  continues  to  increase,  if  the  presentation 
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ia  favorable,  the  accommodation  of  the  head  remains  a  possibilitj. 
The  increase  of  the  tumor  serves,  too,  to  fix  the  head  at  the  brim,  umI 
favors  the  overkpping  of  the  cranial  bones.  It  likewise  gives  to  the 
bead  the  form  of  au  elongated  ellipse,  a  form  most  favoruble  to  its 
passage  through  the  contracted  pelvic  canal. 

Localized  pressure-marks  upon  the  child's  head  are  derived,  in  the 
great  majority  of  cases,  from  contact  with  the  promontory.     With  le« 
frequency  they  have  their  origin  in  pressure  produced  by  the  antei 
and  lateral  pelvic  walls  and  the  inward  projection,  in  rachitic  peh 
of  the  cartilage  at  the  symphysis  pubis.     They  consist  of  round  and 
oval  spots  and  reddened  lines,  wliiuh  disappear  in  the  lighter  discs 
usually  in  from  twelve  to  twenty-four  hours.    If  the  pressure  has  been 
long  continued,  it  may  give  rise  to  ul- 
ceration, or  even  to  complete  destruction 
of  the  skin  down  to  the  periosteum. 
While    not    usually  dangerous    to  the 
child,  in  exceptional  cases  they  may  be- 
come the  starting-point  of  6U]jpuration 
in  the  surrounding  subcutaneous  cellu- 
lar tissue,  and  thus  lead  to  fatal  pyaemia. 
They  are  found  with  greatest  fretjuency 
upon  the  parietal  bones,  especially  upon 
the  posterior  one.    More  rarely  they  are 
situated  upon  tlie  frontal,  and  in  very  rare  instances,  finally,  npon  the 
occipital  and  temporal  bones.     The  situation  and  direction  of  the  red 
hnes  depend  chiefly  upon  the  manner  in  which  the  head  enters  the 
pelvis.     Thus,  in  simi)le  flattened  pelves,  where  moderate  extension 
occurs  in  the  normal  mechanism  of  labor,  the  mark  of  the  promon- 
torj"  runs  along  the  posterior  parietal  bone,  between  the  boss  and  the 
large  fontanelle,  either  parallel  to  the  coronal  suture,  or  at  first  in  the 
direction  of  the  boss,  and  then  later  as  flexion  occiu's  forward  toward 
the  frontal  bone  (Dob rn).     In  cases  where  transverse  shorten ii 
flexion  of  the  head  at  the  brim,  the  princij>Bl  point  of  jM-t- 
near  the  parietal  boss,  and  the  line  nms  obliquely  forward  toward  the 
outer  angle  of  the  eye,  or  toward  the  cheek,  according  to  the  extent 
of  the  flexion.     Sometimes  a  red  line,  running  across  the  forehead 
nearly  parallel  to  the  coronal  suture,  is  produced  by  the  pressure  of 
the  side-wall. 

Pressure  upon  the  ophthalmic  vein,  when  it  occurs,  leads  to  cedem- 
atous  swelling  and  hypenemia  of  the  lid,  and  to  increased  aocretion 
from  the  conjunctiva. 

Influence  of  the  Pressure  of  the  Pelvis  upon  the  Cranial  Bone$.- 
The  so-called  molding  of  the  child's  head,  by  which  it  is  made  to  con-^ 
form  to  the  size  and  shape  of  the  pelvis,  is  chiefly  effected  by  the  dis- 
placements and  alterations  in  the  form  of  the  cranial  bones.     Of  th« 
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displacements,  the  most  important  consists  in  the  overriding  of  the 
bones  at  the  principal  sutures.  The  most  common  site  is  along  the 
sagittal  suture.  Usually  the  posterior  parietal  bone  is  flattened  and 
depressed  beneath  its  fellow.  At  the  same  time  the  curvature  of  the 
anterior  or  presenting  parietal  bone  is  increased.  In  transverse  nai*- 
rowing,  the  occipital  bone  is  depressed  along  the  Inmbdoidal  sntuiti. 
The  position  of  the  frontal  bones  at  the  coronal  suture  is  subject  to  a 
variety  of  influences.  As  a  rule,  however,  they  are  depressed  beneath 
the  parietal  bones.  Overlapping  often  does  not  extend  the  entire 
length  of  a  suture,  but  may  exist  in  one  part,  while  in  another  the 
bones  may  occupy  the  same  level.  Sometimes  a  displacement  takes 
place  between  the  two  lateral  halves  of  the  head  in  the  direction  of 
the  occipi to-frontal  diameter.  This  movement  is  supposed  to  be  duo 
to  the  influence  of  the  promontory,  which  pushes  the  posterior  half 
forward  when'  the  head  is  flexed,  and  backward  in  cases  of  partial 
extension. 

The  compression  to  which  the  child's  head  is  subjected,  when  pro- 
longed and  excessive,  is  apt  to  produce  disturbed  cranial  circulation. 
Rupture  of  the  capillaries  which  pasa  from  the  surface  of  the  brain  to 
the  arachnoid  sac,  and  to  the  sinuses  of  the  dura  mater,  may  give  rise 
to  intra-cranial  extravasations.  The  overriding  at  the  sagittal  suture, 
in  extreme  cases,  may  cause  laceration  of  the  sinus  longitudinalis. 
Separation  of  the  bones  at  the  sagittal  and  coronal  sutnrGS  sometimea 
takes  place  while  the  coverings  of  the  skull  remain  intact.* 

In  a  small  percentage  of  cjises  (7"3  per  cent.,  Litzmann)  furrow-like 
depressions  occur.  The  usual  site  is  along  the  line  of  the  coronal 
suture,  where  they  are  formed  by  the  promontory.  In  front  a  grooved 
line  is  sometimes  found  near  the  squamous  suture,  produced  by  the 
pressure  of  the  anterior  pelvic  wall.  Triangular  depressions  (the 
spoon-shaped  depressions  of  llichaelis)  situated  upon  the  posterior 
jiarietal  bone,  between  the  boss  and  the  large  fontanelle,  are  of  still 
rarer  occurrence.  They  are  found  chiefly  upon  the  heads  of  prema- 
ture children,  where  they  are  of  sinister  import.  Actual  fracture  of 
the  skull  in  head  presentations  is  extremely  infrequent,  and  is  gener- 
ally due  to  the  employment  of  the  forceps. 

In  breech  presentations,  lesions  of  the  scalp,  owing  to  the  shortness 
of  the  time  to  which  the  after-coming  head  is  subject  to  the  pressure 
of  the  contracted  pelvis,  are,  in  two  thirds  of  the  cases,  absent  alto- 
gether. When  they  are  present  they  are  comparatively  trivial,  con- 
sisting of  slight  swelling  of  the  integuments,  and  now  and  then  of  a 
red  mark  left  by  the  promontory.  The  cranial  bones,  on  the  con- 
trary, when  rapidly  dragged  by  the  projecting  promontory,  are  pecul- 
iarly liable  to  serious  injury.  Thus,  in  breech  cases,  depressions,  fract- 
ures, and  tissures  of  the  parietal  bones,  are  mnch  more  common  than 
*  LITZMA5K,  Volkmutn's  "SammL  kUa.  Vortr.,"  No.  23,  p.  191. 
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in  head  prcsenhitions.  Forcible  tractions  npon  the  trunk  sometimes 
lead  too  to  a  rupture  of  the  squamous  suturos,  or  even  to  separatiou  of 
the  condyles  from  the  occipital  bones.* 

Prognosis  in  Contracted  Pelves. — The  mortality  to  the  mother  is  at 
least  twice  as  great  as  in  normal  pelves.     The  causes  of  this  increased 
deatii-rate  are  to  be  found  in  the  concurrent  action  of  n  grent  raricty 
of  influences.     Among  the  chief  of  these  is  the  prolonged  labor,  an 
event  which  under  all  circumstances,  especially  after  the   rupture  of 
the  membranes,  tends  to  diminish  the  chances  of  recovery.     This  re- 
sult is  due  to  the  strain  upon  the  nervous  system  from  the  protract 
duration  of  the  associated  pain,  to  the  depression  of  the  vital  poive 
growing  out  of  the  fasting  and  loss  of  sleep  which  labor  entails,  to  tiio 
irritation  and  crushing  of  the  soft  parts,  and,  finally,  to  decomposit 
of  the  fluids  retained  within  the  uterine  cavity  in  cases  where 
of  air  has  taken  place.     In  contracted  pelves  we  have  Superadded  to 
these  general  sources  of  disturbance  the  special  injurious  effects  pr 
duced  by  the  pressure  of  the  lower  segment  of  the  uterus,  the  vagii 
and  the  soft  parts  which  cover  the  cavity  of  the  small  i)elvis  between 
the  hard  head  of  the  child  and  tiie  bony  walls.     As  the  results  of 
pressure,  we  have  seen  that  obstruction  to  the  venous  circulation, 
oedema,  capillary  haemorrhages,  superficial  lacerations  of  the  mucous 
membrane,  aud  at  localized  points  necrosis  and  even  complete  separa- 
tiou of  the  interposed  tissue  may  take  place.    These  further  lead  to 
metritis,  endometritis,  parametritis,  and  perimetritis,  which  are  an- 
nounced at  times  during  labor,  but  more  commonly  subsequent  to 
confinement,  by  sharp  elevations  of  temperature.     When  the  destruc- 
tion of  tissue  reaches  the  peritonaeum,  geneml  peritonitis  follows, 
a  rule.     Wlien  the  necrosed  tissues  become  gangrenous  from 
of  air,  the  septic  poisons  generated  spread  tlirough  tlio  cellular  tissue 
aud  lead  speedily  to  a  fatal  termination.     Sometimes  shock  destroyt^ 
the  patient  during  tlie  first  day  or  two  following  labor,  before  local  in- 
flammations have  had  time  to  develop.     Further  dangers  to  be  appre-J 
hended  are  rupture  of  the  uterus  and  the  pelvic  articulations,  fistuloaal 
communications  with  the  bladder  and  the  rectum,  injnries  to  nerves 
of  the  ischiatic  plexus,  posi-partum  haemorrhage  as  a  consequence  uf 
uterine  exhaustion,  and  thrombus  formation  in  the  veins  of  Iho  uter- 
ine  parenchyma.      Even  the  oi)crative  meiwures  resorted  to  for  the 
relief  of  the  patients  are  often  new  sources  of  peril,  and  their  emploT- 
mout  is  to  be  regarded  simply  as  a  lesser  evil. 

For  the  child  the  action  of  the  contracted  pelvis  is  even  f  '- 

oterious.f     The  infant  mortality,  in  cases  not  requiring  ti  J 

*  C.  RnoR,  "  Verlelzoug  des  Eitidcs  durch  Extraction  bei  Beckenltge,"  "  Ztidir.  t. 
Ocburtoh.,"  Bd.  i,  p.  74. 

f  Spicgellierg  puts  tlic  tnortalltx  of  tbo  children  kt  thirty-Svc  per  cent,  (fvti  "  Lebl^ 
bucb  der  GeburtsbulCe,"  p.  401). 
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theatuent  of  contracted  pelves. 


operations,  is  explained  by  the  long  duration  of  the  labor,  and  the 
prevalence  of  faulty  presentations  and  positions.  In  the  majority  of 
instances  death  takes  place  from  asphyxia  promoted  by  the  early  rapt- 
ure of  the  membranes,  the  complete  escape  of  the  amniotic  fluid,  the 
prolapse  of  the  cord,  the  disturbances  in  the  utero-placental  circula- 
tion resulting  from  the  retraction  of  the  uterus  upon  the  surface  of 
the  child's  body,  and  sometimes  by  the  premature  separation  of  the 
placenta.  The  prognosis  for  the  child  is  especially  unfavorable  in 
premature  labors.  This  arises  not  alone  from  the  increased  frequency 
of  malpresentations,  but  from  the  diminished  power  of  premature 
children  to  resist  external  pressure.  Thus,  death  may  take  place  from 
direct  pressure  ui>on  the  medulla  oblongata  through  the  thin  bony 
coverings  of  the  head,  or  extensive  eerebro-spinal  effusions  of  blood 
may  result  from  the  laceration  of  the  delicate  walls  of  the  intra-crauial 
and  intra-spiual  vessels. 

[Cues  of  extreme  pelvic  contraction,  rendcrint;  delivery  per  viai  natural f  Impossible.— 
CoMS  In'llcntinj;  ornniotomy  or  premature  labor. — Ca.<!es  where  extmctlon  of  k  living 
child  >t  term  Us  possible. — Premature  labor. — Version. — Forceps. — Expectant  treat* 
mcnt  . 
The  resources  at  the  disposition  of  the  accoucheur,  in  cases  of  con- 
tracted pelvis  ro(|uiring  obstetrical  aid,  are  the  Cresareau  section,  tho 
induction  of  premature  labor,  craniotomy,  forceps,  and  version.  But, 
before  it  is  possible  to  form  an  opinion  regarding  tho  treatment  best 
suited  to  an  individual  case,  it  is  necessary  to  first  obtain  a  clear  and 
definite  idea  regarding  the  degree  and  character  of  the  pelvic  deform- 
ity. Wo  have,  then,  to  settle  the  following  questions  :  lias  pregnancy 
advanced  to  term  ?  If  not.  docs  tho  case  call  for  the  induction  of 
abortion  or  premature  labor  ?  If  the  end  of  utero-gestation  has  been 
reached,  is  it  possible  to  deliver  the  child  through  the  natural  passages  ? 
Is  the  child  living  or  dead  ?  If  the  former,  do  the  interests  of  tho 
mother  require  the  sacrifice  of  the  child's  life  ?  If  the  conditions  are 
such  as  not  to  render  it  impossible  for  a  living  child  to  be  born,  in 
what  way  can  we  best  subserve  the  interests  of  botli  mother  and  child  ? 
The  right  choice  of  measures  requires  not  only  an  accurate  apprecia- 
tion of  the  advantages,  limitations,  and  drawbacks  which  inhere  to  the 
measures  themselves,  but  the  extent  to  which  the  mechanical  obsta- 
cles to  delivery  are  heightened  or  modified  by  those  remoter  influences 
which  we  have  seen  arc  exerted  upon  the  organic  processes  of  labor  by 
the  pelvic  contraction. 
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The  greater  the  degree  of  pelvic  narrowing,  however,  the  more  de- 
cided the  influeneo  of  the  pelvis  becomes,  and  the  more  definite,  thei 
fore,  the  treatment. 

For  tlie  sake' of  convenience  it  is  customary  to  consider  apart  the 
following  classes :  * 

1.  Canes  of  suck  extreme  pelvic  contraction  that  the  attempt  to  de- 
liver the  child  throvgh  the  natural  passages  is  inadvisable.  In  these 
extreme  degrees  of  pelvic  deformity'  premature  labor  holds  out  no  hi 
of  saving  the  life  of  the  child,  and  affords  but  a  trifling  advantage 
the  mother.  If  abortion  is  not  produced  in  the  early  months,  the  only 
resource  is  the  Caesarean  section  or  laparo-elytrotomy.  The  precis 
limit  at  which  tlio  dangers  from  delivery  through  the  polvia  rise  to  the 
level  of  or  exceed  those  from  the  Csesarean  section  is  not  easy  to  deter> 
mine.  It  depends  partly  upon  the  size  and  ossiBcation  of  the  child's 
head,  and  largely  upon  the  experience  and  dexterity  of  the  operator. 

Michaelis,  in  the  ease  of  a  dwarf  scarcely  three  and  a  half  feet 
high,  extracted  a  small  child  through  a  pelvis  measuring  but  one 
inch  and  a  half  in  the  conjugate  diameter.f  The  operation  lasted 
two  and  a  half  hours.  At  the  end  of  two  weeks  the  patient  was  able 
to  resume  her  household  duties.  Dr.  Osbom,  in  the  celebrated  case 
of  Elizabeth  Sherwood,  extracted  a  child  through  a  pelvis  measi 
ing,  as  he  believed,  but  three  quarters  of  an  inch  in  its  □arrow( 
portion  I  Barnes  J  extracted  with  perfect  guccess  a  child  throngh  a 
conjugate  which,  ho  says,  certainly  did  not  exceed  one  inch  and  a 
half.  It  would  be  easy  to  go  on  and  extend  this  list,  to  show  that 
there  is  no  degree  of  conjugate  shortening  that  renders  it  utterly  im- 
possible to  extract  a  mutilated  child.  But  the  question  which  we  should 
ask  for  our  guidance  is,  not  what  can  possibly  be  accomplished  by  the 
skill  and  ingenuity  of  the  exceptionally  experienced  operator,  who  is 
capable  of  making  whatever  rules  ho  likes  to  govern  his  own  actions, 
but  what  is  the  point  at  which  men  in  ever)-day  practice  need  expect 
to  find  the  dangers  from  craniotomy  and  the  Cajsarean  section  rise 
to  nearly  the  same  level.  Dr.  Parry  collected  seventy  cases  of  cranioto- 
my in  pelves  measuring  two  and  a  half  inches  and  under.  Seven  had 
to  be  terminated,  finally,  by  Cajsarcan  section.  Of  the  seventy  women 
forty-throe  survived,  and  twenty-seven  died.  The  work  was  not  done  by 
tyros,  but  by  celebrated  obstetric  surgeons.  Thus,  the  best  results  of 
the  ablest  accoucheurs  show  a  mortality  from  craniotomy,  in  the  higher 
degrees  of  pelvic  deformity,  of  nearly  forty  per  cent.  In  llie  hands  of 
an  operator  of  limited  experience,  I  believe  the  Ca^carean  section,  when 
timely  made,  offers  ordinarily  to  the  mother  a  better  chance  of  recov- 

*  Tbe  llmitn  are  those  of  LrrziiANic.  Vide  "  TTcbcr  die  Bclukndlung  der  engcn  Ikck- 
en,"  Vcilkmann's  "  Saiiiml.  ItUn.  Vortr.,"  No.  90. 

f  Mu'DAELis,  "  Ahb«ndlungen  aus  dem  Gcblcte  der  OeburteliBIfe,"  p.  I5l.  The  o^ 
trutiou  lasted  two  tiid  a  half  hours.  \  Bajlves,  "  Obatvtric  Opcratioiu,"  p.  404,. 
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ery.  There  are,  of  coarse,  exceptions  to  the  rule.  Most  pelves  measur- 
ing less  than  two  and  a  half  inches  in  the  conjugate  belong  to  the 
category  of  generally  contracted  flattened  pelves.  Where,  exception- 
ally, the  transverse  diameter  is  not  materially  diminished,  the  difficul- 
ties of  craniotomy  are  greatly  lessened,  and,  if  at  the  same  time  the 
child's  head  be  soft  and  compressible,  a  comparatively  easy  extraction 
may  give  rise  to  false  ideas  concerning  the  real  dangers  of  delivery  by 
the  natural  passages.  These  are  due  chiefly  to  the  fact  that  the  opera- 
tion has  to  be  carried  on  within  the  uterine  cavity,  when,  owing  to 
the  contracted  brim,  no  descent  of  the  head  is  possible.  A  long  op- 
eration conducted  within  the  uterine  cavity  is  always  fraught  with  eviL 

The  dangers  are  not  altogether  mechanical.  Even  if  serious  lesions, 
such  as  perforations,  rupture  of  the  uterus,  and  lacerated  wounds,  are 
avoided,  some  contusion  of  the  lower  uterine  segment  is  inevitable,  air 
enters  freely  the  uterine  cavity,  the  patient  exhibits  very  commonly 
the  symptoms  of  profound  shock,  and  the  delivery  is  often  followed  by 
poil-parlum  haemorrhage,  due  to  uterine  inertia.  The  means  employed 
to  check  hajmorrhago  tend  still  further  to  depress  the  vital  powers.  In 
many  cases  the  uterus  remains  large,  and  the  labor  is  followed  by  ca- 
tarrhal endometritis.  This  ordinarily  mild  pueriieral  affection  is  apt, 
owing  to  the  introduction  of  air  and  the  presence  of  bita  of  necrosed 
tissue,  to  assume  a  septic  form,  and  pave  the  way  to  a  fatal  termination. 

The  contiguity  of  the  peritona?um  likewise  adds  to  the  formidable 
character  of  all  supra-pelvic  operations.  When  the  outlet  of  the  pel- 
vis alone  is  contracted,  and  craniotomy  can  be  performed  npon  the 
head  after  it  has  entered  the  vaginal  canal,  the  dangers  of  extraction 
are  much  diminished. 


Cases  of  extreme  degrees  of  the  jnsto-minor  pelvis  are  believed  to  be  exces- 
sively rare.  Certainly  the  whole  number  reported  since  Nnegele's  day  may  bo 
easily  ooanted  on  the  fingers  of  the  two  hands.  At  fnll  term  the  labor  tukea 
place,  provided  the  general  contractioo  is  such  as  to  retain  the  bend  at  the  brim, 
in  one  of  two  ways : 

1,  The  uterus  retracts  up  over  the  head  of  the  child.  If  the  bead  does  not 
descend,  the  vagina  U  drawn  upward  and  is  exposed  to  injurious  tension.  Should 
nothing  be  done  to  relieve  this  condition,  the  thin  vagina  is  liable  to  be  nibbed 
through  by  the  pressure  it  encounters  at  the  briui,  and  especially  at  the  symphy- 
sis pnbis,  Version  would  here  be  impossible,  and  the  forceps  wonid  only  enhance 
the  risks.  Perforation  and  decerebrntion  would  at  once  diminish  the  pressure. 
With  little  over  three  inches  in  the  conjugate  and  four  in  the  transverse  diame- 
ter, the  vault  of  the  skull  may  be  broken  up  with  the  cronioclnst,  the  chin  tilted 
downward,  and  the  head  brought  edgewise  through  the  pelvis.  In  this  way, 
with  moderate  skill,  it  would  be  possible  to  extract  a  dead  child.  The  operation 
of  lapnro-elytrotomy,  however,  seems  so  peculiarly  fitted  to  these  conditions, 
that  it  deserves  a  trial  in  the  interest  of  both  mother  and  child. 

2.  The  tneiiibranes  rupture  early,  the  waters  gradually  escape,  and,  as  the 
head  does  not  descend,  the  uterus  retracts  down  lirmly  npon  the  child.   A  scalp* 
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taraor  forms,  which  fixes  the  head  at  the  brini  and  poshes  the  cervix  and  lovti 
segnieot  of  the  ntenis  before  it.  Here  it  wonld  be  proper  to  avrait  for  •  tiiM 
the  results  of  uterine  action.  As  the  transverse  diameter  can  onljr  be  roogfaly 
estimated,  the  head  may  lengthen  out  and  adapt  it«elf  to  the  pelvic  c«ua1.  Bat 
the  delay  sliould  not  be  too  prolonged.  If,  in  spite  of  the  formation  of  the  scilp- 
tnmor,  tlie  bony  head  remains  unmoved  at  the  brim,  it  is  a  question  whether  it 
would  not  be  tlie  wiser  plun  to  proceed  at  once  to  the  Ccesorean  seciion. 

Xuegele  *  reports  the  history  of  a  dwarf  whoso  pelvis  measured  bat  three 
inches  and  seven  lines  in  the  transverse  and  three  inches  in  the  conjugate.  II« 
deUvered  her  with  forceps  of  a  five-and-a-hulf-pound  child,  but  she  died  on  tha 
tenth  day.  Ileim  reports  the  history  of  a  dwarf  with  three  and  a  qnarttT  inchd 
conjugate,  and  four  and  three  quarters  inches  transverse  diameter.  Delivery  by 
perforation  imd  forcx?ps.     Hupture  of  the  three  aniculations.f 

Spiegelberg  roporta  a  case  with  nearly  the  same  dimcDsioDs.  Child  presented 
by  the  breech.  Extraction  difficult.  Perforation  of  after-coming  head.  Cepb- 
alotripsy.  The  i>atient  died  shortly  after  delivery.^  1  have  reported  a  case 
where  the  coi^ugute  was  three  and  one  sixth  inches,  and  tlie  tronsverM*  four  and 
a  half  inches.  Delivery  by  perforation,  the  cranioclast,  and  the  crotchet.  The 
patient  died  on  the  third  day  ("  Trans,  of  the  Am.  Gyntec.  Soc.,"  vol.  iv).  Kor- 
niann  relates  a  case  nearly  identical  with  my  own,  both  as  regards  it^s  diiuii«urf 
and  the  existence  of  a  slight  lateral  ohli'iuity.  After  over  three  days*  labor  the 
head  adapted  itself  to  the  pelvis,  and  the  child  was  extracted  olive  by  forcepsi 
Tlie  mother  died  of  peritonitis.* 

Thus,  of  five  women  with  generally  contracted  pelves,  in  which  the  conja* 
gate  ranged  from  three  to  three  and  a  quarter  inches,  all  died  as  a  conseqaeom 
of  delivery  through  the  natural  passages. 

In  cases  where  the  uterus  is  rigidly  applied  to  the  child,  and  the  cervix  is 
nndilatod,  the  propriety  of  laparo-elytrotomy  is  questionable.  The  operation  u 
not  always  a  very  easy  one,  and  it  certainly  can  not  afford  to  be  hundicnpped 
by  anything  which  would  cause  delay  in  the  delivery  after  the  vaginal  rent  has 
been  made. 

There  are.  of  course,  in  so  rare  a  condition,  scant  statistics  in  favor  of  any 
special  plan  of  treatment.  Michaelis  reports  a  case  of  M.tntz's,  that  of  a  woman 
who  had  a  pelvis  measuring  two  inches  antero-posteriorly,  and  three  inchta  in 
the  transverse  diameter.  Ilere  the  Cesarean  section  became  a  matter  of  rn  ~ 
sity  rather  than  one  of  election.  Twice  the  operation  was  performed  will, 
cess.  A  third  time  the  result  promised  to  be  equolly  favorable,  but  the  vmUiuI 
and  insubor<linnte  conduct  of  the  patient,  as  late  as  the  twcnty-sevcntlt  day,  K-d 
to  her  destruction. 

In  spite  of  the  fact  that  in  generally  contracted  pelves  craniotomy  is  nearly 
always  practicable,  and  notwithstanding  the  bod  repute  of  Cesarean  section,  a 
carefnl  study  of  the  ground  convinces  me  that  where  there  is  a  diminution  of 
nearly  an  inch  in  all  the  diameters,  Cs^sarean  section,  or,  probably,  in  case*  of 
complete  dilatation  of  the  cervix,  laparo-elytrotomy,  holds  out  the  best  cbuoM 
of  success. 

*  NiLiOKLK,  "  Das  sdirftg  vercngte  Becken,"  p,  103. 
f  LOHLEIN,  op.  tit.,  p.  42, 

X  Spikgeldero,  "  Lchrbuch  dcr  Gcburfshiilfc,"  p,  444,  vidt  note. 

*  KoHHANN,  "  Uebcr  ein  allgemein  vercogtes,  scbr&g  vertcbobeoea  Beoken,"  "  ar& 
f.  Oynnek.,"  p,  472, 
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2.  Cases  in  which  the  pelvic  contraction  is  such  as  lo  prevent  the 
birth  of  a  full-term  living  child  through  the  natural  passages,  but 
in  which  extraction  through  the  pelvis  furnishes  the  bent  chance  of 
saving  the  life  of  the  mother.  Tlie  choice  of  measures  in  this  claaa  of 
cases  lies  between  craniotomy  and,  where  the  condition  of  things  is 
recognized  early  enough,  the  induction  of  premature  labor.  In  gen- 
eral terms  we  are  authorized  to  assume  such  a  degree  of  disproportion 
in  flattened  pelves  with  the  conjugate  ranging  between  two  and  a  half 
and  three  inches,  while  in  justo-minor  pelves  craniotomy  will  bo 
usually  requisite  at  full  term,  even  with  a  conjugate  measuring  three 
and  a  third  inches.  In,  however,  these  less  extreme  degrees  of  de- 
formity, other  elements  than  those  of  the  size  of  the  pelvic  canal  enter 
into  the  formation  of  an  opinion  regarding  the  proper  procedure  to  be 
selected.  I  have  myself,  in  one  case,  exti*acted  a  child  weighing  six 
and  a  half  pounds  by  forceps,  without  much  difficulty,  through  a  gen- 
erally contracted  flattened  pelvis  with  a  conjugate  measuring  barely 
two  and  three  fourtlis  inches.  Labor  had  lasted  three  days  previous  to 
my  seeing  the  patient,  which  was  in  consultation.  The  child's  head 
pi'csented  a  singular  appearance,  from  the  molding  it  had  undergone, 
having  been  greatly  flattened  in  its  biparictal  diameter  and  enor- 
mously elongated  in  the  occipito-mental  direction.  The  child  died, 
however,  shortly  after  birth.  The  mother  recovered,  though  consid- 
erable sloughing  of  fhe  vaginal  walls  followed  the  long  continuance  of 
the  pressure  wliich  had  preceded  delivery.  Grenser,  in  the  Dresden 
Ilospital  Reports  (18C1-1803),  gives  three  cases  of  children  born  alive 
where  the  pelvis  measured  two  and  three  quarters  inches.  In  one  of 
these,  where  the  labor  lasted  twenty-two  hours,  a  living  child  waa 
'bom  weighing  six  and  a  half  pounds. 

If,  therefore,  labor  comes  on  at  full  term  before  craniotomy  is  pro- 
ceeded to,  an  attempt  should  be  made  to  gauge  the  degree  of  dispro- 
portion between  the  head  and  the  pelvic  brim,  for  not  only  is  it  among 
the  bare  possibilities  that  a  living  child  may  be  expelled  through  a 
pelvis  measuring  less  than  three  inches,  but  it  is  to  be  borne  in  mind 
that  in  pelvic  mensuration  even  the  most  expert  may  make  errore 
of  a  quarter  of  an  inch.  In  any  case  it  is  well  to  preserve  the  mem- 
branes as  long  as  possible.  Even  craniotomy  is  more  easily  performed 
after  complete  dilatation  of  the  os.  After  the  waters  escape,  the  lower 
uterine  segment  is  subjected  to  injurious  pressure  between  the  hard 
sknll  and  the  pelvic  rim,  the  damage  done  increasing  of  course  with 
the  duration  of  labor.  By  early  perforation  and  evacuation  of  the 
brain-mass  this  danger  is  avoided.  But  craniotomy  should  not  bo 
performed  so  long  as  the  hope  exists  of  saving  the  life  of  the  child. 
The  attempt  shoiild  be  made,  at  least,  before  perforating,  to  form  an 
estimate  of  the  size  of  the  child's  head  and  its  relations  to  the  pelvic 
brim.     An  approximative  result  may  be  .obtained  by  palpating  the 
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head  throngh  the  abdominal  walls  abore  the  pubes,  and,  so  soon  as  the 
cervix  is  dilat<?d  and  the  head  becomes  pressed  by  the  labor-pains  firnilj 
against  the  brim,  by  introducing  the  half-hand  into  the  vagina  to  de- 
termine the  extent  of  that  portion  of  the  cranial  vault  which  haa 
entered  the  pelvis.  When  we  have  ascertained  the  size  of  the  segment 
beneath  the  pelvic  border,  and  the  special  points  of  the  head  which 
occupy  the  several  pelvic  diameters,  we  are  in  a  position  to  estimate 
the  size  of  the  portion  above  the  brim,  and  the  mechanical  difficulties 
which  remain  before  the  engagement  of  the  head  can  be  accNjmpHshed. 

In  shoulder  presentations,  where,  of  course,  version  is  necoesarv, 
extraction  alone  should  be  first  tried,  and  only  when  it  is  foand  impos- 
sible to  effect  the  delivery  of  the  after-coming  head  by  other  means 
should  perforation  be  resorted  to.  Scbroeder  claims  to  hare  extracted 
living  children  through  pelves  measuring  but  seven  and  a  half  centi- 
metres (three  inches)  in  the  conjugate.* 

The  induction  of  premature  labor  in  pelves  having  from  two  and 
three  quarters  to  three  inches  conjugate  diameter  possesses  the  merit 
of  diminished  risk  to  the  mother,  and  affords  a  chance  of  saving  the  life 
of  the  child.     Below  two  and  three  quarters  inches  the  advantages  of 
premature  labor  may  be  fairly  called  in  question.    To  be  sure,  Kiwiseh 
placed  the  biparietal  diameter  of  the  child's  head  in  the    thirtieth 
week  at  two  and  a  half  inches,     Sej'fcrt,  however,  fixed  it  at  three 
inches,  and  later  Schroeder  obtained  nearly  three  nnd  a  quarter  inches 
(8-lG  centimetres)  as  the  average  between  the  twenty-eighth  and  thirty- 
second  week.     In  point  of  fact  there  is  too  little  uniformity  in  the 
diameters  of  fetal  heads  belonging  presumably  to  the  same  week  of 
development  to  make  average  measurements  of  any  practical  utility. 
It  will  be  seen,  however,  that,  in  the  higher  degrees  of  pelvic  contrac- 
tion we  are  now  contemplating,  the  biparietal  diameter  of  the  child's 
head  rarely  falls  witliin  the  limits  of  the  narrowed  conjugate.     Still, 
it  is  possible  to  deliver  a  living  child  through  a  pelvis  estimated  at  two 
and  three  quarters  inches  as  late  as  the  thirty-fourth  week.f  as  the 
head,  owing  to  the  pliability  of  the  cranial  bones  in  premature  chil- 
dren, is  capable  of  sustaining  a  considerable  degree  of  lateral  compres- 
sion.    Naturally  the  infant  mortality  in  these  cases  is  very  large.     In 
addition  to  the  ordinary  increased  risks  attendant  ujwn  premnturo 
labor,  intra-cranial  extravasations  of  blood  from  mpture  of  the  deli- 
cate cerebral   vessels  are  extremely  common.     Litzmann   found  in 
nearly  one  fourth  of  his  cases  (8  :  34)  spoon-shaped  depressions  of  the 
skull.     Though  this  lesion  is  met  with  upon  the  hearls  of  living  chil- 
dren at  full  term,  in  the  series  of  Litzmann  four  of  the  children 
were  dead  ut  birth,  three  showed  feeble  signs  of  TiUility,  and  in  ono 
only,  which  lived  but  fourteen  hours,  was  it  possible  to  excite  the 

•  ScHnoKDKR,  Lchrbiicli  der  Gcbnrtshulfe,"  p.  839. 

f  WiESKB,  "  Ziir  Frago  dcr  kiingUiCbcD  Friihgeburt,"  "  Arell.  f.  Ofniek,,  Bd.  xHl,  p.  OT. 
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respiratory  process.  Thus  the  outlook  for  the  child  is  by  no  means 
hopeful ;  but,  inasmuch  as,  under  three  inches,  the  only  ojierations 
■which  come  into  competition  with  premature  labor  are  the  Caesureun 
section  and  craniotomy,  a  small  saving  of  fetal  life  is  a  powerful  plea 
in  its  justification.  But  a  stronger  argument  in  its  fuvor  is  the  fact 
that  the  induction  of  premature  labor  offers  a  milder  procedure,  which, 
within  certain  limits,  inures  to  the  benefit  of  the  mother. 

Below  two  and  three  fourtlis  inches  the  chances  of  laiving  the  child 
by  premature  labor  are  too  slight  to  be  weighed  in  the  balance.* 
Moreover,  unless  the  child's  head  happens  to  be  exceptionally  small 
and  yielding,  approximating  the  conditions  to  those  which  obtain  in 
immature  deliveries,  craniotomy  in  the  end  has  usually  t«)  be  resorted 
to.  Now,  as  premature  labor  offers  no  peculiar  advautages  in  the  per- 
formance of  craniotomy,  and,  as  it  is  attended  with  certain  risks  of 
its  own,  it  is  advisable,  in  very  narrow  pelves  after  the  twenty-eighth 
week,  to  await  the  normal  end  of  gestation. 

As  the  dangers  to  both  mother  and  child  ire  increased  by  delay, 
Barnes  has  proi>oscd  combining  version  with  premature  labor,  in 
pelves  of  less  than  three  inches  conjugate,  as  a  means  of  accelerating 
delivery.  Milne  (vide  note),  by  this  method,  extracted  a  living  child 
through  a  two  and  a  half  inch  pelvis.  Budin  has  found  by  ex})cri- 
mentation  with  artificial  pelves  tliat  a  much  less  amount  of  traction 
force  is  requisite  to  drag  the  head  of  a  premature  child  througli  a  flat- 
tened conjugate  by  the  feet  than  by  forceps  in  cephalic  presentations. 

3.  Cases  in  tchich  fhc  pelvic  contraction  does  not  exceed  the  limitt 
within  which  the  delivery  of  a  living  child  at  term  is  at  least  possible. 
In  this  category  belong  the  overwhelming  majority  of  all  instances 
of  contracted  jx?lvis.  It  embraces  not  only  cases  in  which  the  con- 
junction of  every  favorable  condition  is  essential  to  delivery,  but  those 
moderate  degrees  of  narrowing  which  are  chiefly  recognizable  tlirough 
the  influence  they  exert  upon  the  mechanism  of  labor.  It  includes 
flattened  pelves  with  a  conjugate  of  three  inches  and  upwanl.  and 
justo-minor  pelves  with  a  conjugate  of  over  tliree  and  a  third  inches. 
Below  tliese  figures  the  delivery  of  living  children  at  full  term  'n  too 
exceptional  an  event  to  bo  taken  into  account  in  any  attempt  at  classi- 
fication. 

The  obstetrical  resources  for  overcoming  the  mechanical  obstacles 
afforded  by  moderate  degrees  of  pelvic  contraction  are,  the  induction 
of  premature  labor,  craniotomy,  forceps,  and  version.     Each  one  of 

•  In  lupport  of  this  opinion,  which  ifl  llioroiighly  confirmed  by  my  own  experience, 
wc  h«»e  especially  the  Buthority  of  HriKOKLBmo,  Litzmann,  and  Dohrs.  Milxi  ("  Prema- 
ture Labor  and  Version,"  "Edinburgh  Med.  Jour.,"  toI.  itix,  p.  707)  relates  a  case  where 
he  wa«  successful  in  a  pelvis  measuring  but  two  and  a  half  inches,  lie  state*,  howerer, 
that  the  space  in  the  other  diameters  of  the  brim  was  ample,  which  was  certainly  an  ex- 
ccpltonal  advantage,  as  nearly  all  pelves  with  the  higher  grades  of  deformity  belong  to 
the  category  of  generally  contracted  rachitic  pelves. 
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these  measures  has  its  strenuous  partisans,  who  hare  expended  mnch 
uni)rofi  table  zeal  in  comparative  estimates  of  their  respectiye  rail 
It  is  a  mistake  to  regard  them  a^  rival  pretenders  to  favor.     Inderd/" 
the  very  conditions  which  indicate  one  form  of  procedure  often  ex- 
clude the  others  from  consideration.     Good  midwiferj'  requires  u  jiu 
appreciation  of  all  the  aiixiUaries  at  our  disposition  and  a  caroftil  study^ 
of  the  circumstances  which  render  them  severally  appropriate. 

Premature  Labor. — The  indiscriminate  induction  of  pr 
labor  in  every  case  of  contracted  pelvis  is  particularly  to  be  dt] 
In  the  first  volume  of  the  "Archiv  fur  G vnaekologie "  Spiegelberg 
l)re3euted  the  statistics  of  1,224  cases  of  full-term  labor  in  contracttd 
pelvis,  in  which  the  maternal  mortality  was  6'G  per  cent,  and  the  in- 
fant mortality  28  per  cent.;  while  in  271  cases  of  induced  premature 
labor  the  maternal  mortality  was  18'8  i)er  cent,  and  the  infant  mor- 
tality 66  per  cent.  Tliis  startling  discrepancy  is  due  to  the  fact  that 
a  very  large  projiortion  of  labors  in  contracted  pelves  either  terminate 
spontaneously,  or  require  forceps  only  after  uterine  action  has  over- 
come the  obstruction  at  the  brim.  If  all  these  minor  cases  be  omitted, 
a  very  different  result  is  obtained.  Thus,  Litzmann  found  that  in  flat- 
tened pelves  measuring  from  two  and  three  fourths  to  three  and  one 
fourth  inches  in  the  conjugate,  and  in  justo-minor  pelves  between 
thi-ee  and  one  third  and  three  and  a  half  inches,  the  maternal  mortal- 
ity after  premature  labor  amounted  to  7*4  per  cent,  while  the  loss  of 
life  in  labors  at  full  term  was  18  7  per  cent.*  But,  in  cases  of  recov- 
ery, the  advantages  of  premature  delivery  are  by  no  means  inconsider- 
able, as,  owing  to  the  diminished  head-pressure,  lesions  of  the  genital 
canal  are  of  rare  occurrence,  in  striking  contrast  to  the  fistulas,  lacera- 
tions, and  cicatrices  which  so  often  follow  delivery  at  full  term. 

The  prognosis  for  the  child,  as  shown  by  the  statistics  of  premature 
labor  in  contracted  pelves,  is  decidedly  unfavorable.  In  the  restricted 
class  of  cases  we  are  at  present  considering  Litzmann  found  that, 
though  twice  as  many  children  were  born  alive  as  at  full  term,  the 
actual  number  discharged  alive  from  the  hospital  was  about  the  t^jinie. 
He  concluded,  therefore,  that,  while  the  operation  was  decidedly  indi- 
cated in  the  interests  of  the  mother,  it  offered  a  dubious  advantage  to 
the  child.  It  is,  however,  always  injudicious  to  draw  deductions  from 
hospital  statistics  alone.  Especially  is  this  true  of  feeble  childR>n, 
bom  jircmaturely.  whose  ultimate  chances  depend  in  a  peculiar  degree 
ujjon  the  cure  with  which  they  are  tended. 

Dohm,  who  objectetl  to  the  statistics  of  Spiegelberg  and  Litzmann, 
on  the  ground  that  the  units  of  which  they  were  composed  repre- 
sented, not  parallel  cases,  but  an  endless  variety  of  dissimilar  condi- 
tions, proposed,  as  a  fairer  way  of  testing  the  value  of  induced  prcma- 

*  LiTZMAXM,  "  I'c'bcr  den  Wcrlh  dcr  kiinatUch  einglcitctcn  Frubgcburt  bei  B«ckea- 
enge,"  "Arch.  f.  O.TDiek.,"  Dd.  U,  p.  194. 
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ture  labor,  to  compare  the  results  of  the  latter  operation  with  those 
of  full-term  labors  in  the  same  patients.  Viewed  in  this  way,  prema- 
ture lalx>r  in  contracted  pelves  has  been  found  to  furnish  unexpectedly 
favorable  results.  Thus,  Dohm  reports  nineteen  cases,  with  forty-one 
children,  at  term,  of  which  thirty-seven  died.  In  twenty-five  preg- 
nancies premature  labor  was  induced,  with  fifteen  living  children.* 
Kdnne  and  Berthold  report  eight  cases,  with  twenty-four  children  at 
term,  of  which  eighteen  died.  In  eighteen  pregnancies  premature 
labor  was  induced,  with  thirteen  living  children,  f  Still  more  extraor- 
dinary is  the  rejwrt  of  Iklilue.  Six  women  gave  birth  at  term  to  twelve 
children,  of  which  eleven  were  dead.  In  the  succeeding  thirty-eight 
pregnancies  premature  labor  was  induced,  and  thirty-five  childreu 
were  bom  living.  J 

The  ordinary  time  for  bringing  on  labor  is  from  the  thirty-second 
to  the  thirty-fourth  week.  Most  writers  now  agree  that  the  operation 
should  be  restricted  to  pelves  measuring  less  than  three  and  a  half 
inches  in  the  conjugate,  whereas  above  that  limit  it  is  best  to  await  ^ 
the  results  of  siwntaneous  uterine  action. 

Labor  at  End  of  Gestation. — But  the  physician  may  first  be  sum- 
moned to  a  case  of  contracted  pelvis  after  the  end  of  gestation  has 
been  reached,  or  he  may  at  an  earlier  period  have  decided  against  the 
induction  of  premature  labor. 

At  full  term,  supjwsing  the  head  to  present,  the  latter,  at  the  be- 
ginning of  labor,  is  prevented  by  the  pelvic  narrowing  from  entering 
the  brim  of  the  jwlvis,  and  is  usually  freely  movable.  The  conduct  of 
the  first  stage  of  labor  should  be  directed  to  preparing  the  way  for  the 
subsequent  delivery  of  the  child.  To  this  end  every  pains  should  he 
taken  to  prevent  rupture  of  the  membranes  until  the  cervical  dilaUi- 
tion  has  Iwcome  complete.  The  patient  should  be  cautioned  against 
restless  movements  in  bed,  and  from  bearing  down  during  the  pains. 
Examinations  ^<*r  vagiuam  should  be  made  with  great  care,  and  should 
be  avoided  except  where  absolutely  necessary.  Tlie  largest-sized  Barnes 
dilator,  moderately  distended  with  fluid,  placed  in  the  vagina  to  exert 
counter-pressure  upon  the  cervix,  is  at  times  of  use  where  the  mem- 
branes have  a  tendency  to  protrude  in  the  form  of  a  narrow  cylinder. 

Attention  should  likewise  be  directed  to  faulty  positions  and  pres- 
entations of  the  child's  head.  Should  these  be  dependent  upon  a 
pendulous  abdomen,  the  fundus  of  the  uterus  should  be  elevated,  and 
the  normal  relations  of  the  uterine  axis  maintained  by  a  suitably  ad- 
justeil  blindage.     Excessive  lateral  obliquity  should  l>e  corrected  by 

•  DoBKX,  'Teber  kan«tliche  Friihgcburt  bei  ongcn  Beckcn,"*"  Ardi.  f.  Gynack.," 
Bd.  lii,  p.  70. 

f  KuKKit,  "Funfiehn  FilllcdcrkunBtlichcm  Friihgcburt";  Dkhtholo,  "ZurSutistik 
der  kiinstlichcn  Friihgcburt,"  "  Arch.  f.  Gynaok.,"  H.I.  ri,  Hof  t  2. 

X  HtLKK,  "  Prcnikture  Lalwr  and  Vcnioo,"  "  Edinburgh  Hcd.  Joor.,"  toI.  zIx. 
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placing  the  patient  upon  the  opposite  side.  Shoald  transTeree  nar- 
rowing require  a  deep  descent  of  the  occiput,  this  can  be  furthered  bj 
placing  the  woman  upon  the  side  to  which  the  occiput  is  dir?ct«<L 
Where,  on  the  other  hand,  it  is  desirahle  to  promote  tlie  dip  of  the 
forehead,  the  patient  should  be  made  to  lie  upon  the  side  to  which  the 
child's  face  is  turned.  The  reason  of  this  is  obvious,  as,  when  the 
breech  falls  to  a  given  side,  the  cephalic  pole  has  a  tendency  to  move 
in  the  opposite  direction.  The  right  use  of  position  as  a  corTective 
force  depends  upon  the  degree  of  accuracy  with  which  the  character 
of  the  pelvic  deformity  is  estimated,  and  upon  a  proper  appreciation 
of  the  mechanism  aj^propriate  to  the  ascertained  deformity. 

Where  the  sagittal  suture  looks  forward  toward  the  BTrnpfav^id 
pubis,  so  that  the  posterior  parietal  bone  becomes  the  prescDting  part, 
a  firm  compress  above  the  pubes  may  be  advantageously  employed  to 
press  the  head  backward  and  approximate  the  sagittal  suture  to  tht 
median  line. 

The  pains,  when  weak  and  inefficient,  should  be  strengthened  by 
the  warm  vaginal  douche  ;  when  the  source  of  exaggerated  soflering, 
they-should  be  mitigated  by  morphia,  by  rectal  injections  of  chloral, 
or  by  the  administration  of  an  ansesthetic 

Should,  by  good  fortune,  the  rupture  of  the  membranes  be  post- 
poned until  after  the  completion  of  cervical  dilatation,   one  of  two 
contingencies  may  follow  :  1.  The  disproportion  between  the  head  and 
the  pelvis  may  prove  to  be  slight,  so  that  a  considerable  segment  of  the 
cranial  vault  may  be  felt  below  the  brim  ;  then,  provided  the  head  en> 
ters  the  pelvis  in  conformity  with  the  mechanical  laws  dictated  by  the 
character  of  the  pelvic  deformity,  the  expulsion  of  the  child  may  be  left 
to  the  natural  uterine  forces.     2.  No  engagement  may  take  place,  the 
head  continuing  freely  movable  at  the  brim.     Under  such  circnm- 
stances  the  disproportion  may  be  assumed  to  be  considerable.     The 
physician  has,  therefore,  to  ask  himself  whether  he  shall  await  the 
action  of  the  pains,  in  the  expectation  that  the  head  will  grnduallr 
adapt  itself  to  the  pelvis,  or  whether  he  shall  at  once  proceeil  to  per- 
form version,  and  drag  the  child  rapidly  through  the  straitened  diam- 
eters.    The  forcei)8,  as  a  means  of  delivery  before  fixation  of  the  hciwl, 
should  be  discarded,  not  because  it  can  not  be  employed  with  success, 
but  because  it^s  use,  even  in  the  most  skillful  hands,  is  extra-haz- 
ardous. 

The  question  of  waiting,  or  proceeding  at  once  to  version,  is  one 
that  will  always  be  decided  largely  by  the  individual  experiences  of  U>e 
accoucheur.  It  is,  however,  vain  to  deduce  rules  of  practice  from  the 
conduct  of  those  who  have  enjoyed  exceptional  opportunities,  and  who 
usually  have  developed  exceptional  skill  in  some  one  special  din-c- 
tion.  It  is  to  be  remembered  that  in  contracted  pelves,  in  case  the 
pains  prove  inadequate  to  overcome  the  obstacles  to  delivery,  the  alter- 
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natives  in  head  presentations  are  forceps  and  perforation.  But  there 
are  very  few  experienced  operators  who  have  not  a  more  or  less  per- 
sonal predilection  for  either  forceps  or  version,  and  this  nnconscious 
bias  exercises,  necessarily,  to  some  extent,  a  determiuing  intluence  upon 
their  choice.  It  is  well  known  that  there  is  hardly  any  subject  which 
has  been  the  source  of  so  much  heated  controversy  as  the  one  at  pres- 
ent under  discussion.  For  the  profession  at  large,  however,  there  is 
little  to  be  gained  from  the  spirit  of  partisanship.  The  general  prac- 
titioner requires  instruction  not  only  in  the  sijecial  advantages  pos- 
sessed by  each  measure,  but  needs  to  have  presented  to  his  attention 
parallel  statements  of  the  dangers  and  difficulties  from  which  neither 
procedure  is  free. 

Veraion. — In  considering  the  application  of  version  to  the  treat- 
ment of  contracted  pelves,  it  is  well  to  state  in  advance  certain  points 
which  are  rarely  alluded  to,  probably  because  they  are  matters  of  tacit 
agreement  between  the  contending  parties  to  whose  disputes  we  main- 
ly owe  our  present  knowledge  in  relation  to  the  subject 

The  first  of  these  points  is,  that  the  intent  of  the  operation  is  to 
save  the  life  of  the  child.  In  the  case,  therefore,  of  a  dead  child,  or 
of  one  in  whicli  the  heart-sounds  have  notably  begun  to  fail,  version 
affords  no  advantage  over  perforation.  For  the  same  reason  the  condi- 
tions must  be  such  as  to  hold  out  a  reasonable  hope  of  rapid  delivery 
of  the  child's  head,  without  the  infliction  of  necessarily  fatal  lesions. 
Now,  there  does  not  appear  to  be  any  well-authenticated  case  of  the 
extraction  of  a  full-term  living  child  after  version  through  a  flattened 
jiclvis  measuring  less  than  two  and  three  quarters  inches  in  the  conju- 
gate diameter.  But  even  with  three,  or  three  and  a  quarter  inches,  the 
result  will  still  depend  upon  the  length  of  the  transverse  diameter. 
Thus,  in  extreme  degrees  of  the  justo-minor  pelvis,  with  the  reduction 
of  nearly  an  inch  in  all  the  diameters,  the  difficulties  of  delivering  the 
after-coming  head,  even  with  the  aid  of  the  perforator  and  the  cephalo- 
tribe,  are  wellnigh  insurmountable.  Again,  the  contraction  should  be 
limited  to  the  pelvic  brim,  for,  where  it  is  continuous,  or  progressively 
increases  toward  the  outlet,  the  fate  of  the  child  is  not  even  doubt- 
ful. 

The  other  point  of  importance  is.  that  with  three  and  a  half  inches 
and  upward  in  the  conjugate,  no  interference  is,  as  a  rule,  called  for. 
Since  it  has  become  the  custom  to  measure  pelves  with  accuracy,  the 
profession  has  learned  that  these  moderate  degrees  of  deformity  exer- 
cise their  influence  not  so  much  in  a  mechanical  way  as  in  the  modi- 
fying effects  they  produce  upon  labor.  A  large  proportion  of  the  cases 
terminate  spontaneously.  If  the  pains  fail  prematurely,  the  conditions 
are  generally  such  as  to  make  it  an  easy  matter  to  deliver  with  forceps. 
Difficulties  only  arise  where  the  head  is  unusually  large  and  incom- 
pressible, or  in  faulty  positions,  such  as  the  anterior  dip  of  the  head  in 
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justo-minor  pelves,  and  the  presentation  of  the  posterior  parietal 
in  the  flattened  varieties. 

Thus,  version  is  indicated  in  contracted  pelves  only  where 
child's  heart  beats  with  nearly  unimpaired  vigor,  and  in  pelvejJ  me 
uring  between  two  and  three  quartera  and  three  and  a  half  inches 
antero-posteriorlv,  with  the  contraction  limited  to  the  brim,  and  with 
sufficient  amplitude  in  the  transverse  diameter. 

The  advantages  of  version  in  contracted  pelves  grow  out  of  thf 
unquestioned  fact  that  the  after-coming  head  passes  more  readily  thf 
contracted  brim  than  the  normal  head-first  presentation.  This  sope- 
rior  facility  is  attributable  to  the  entry  of  the  head  by  Us  smaller 
bi  mastoid  diameter.  At  the  same  time,  the  fronto-occipital  descends 
in  the  transverse  diameter  of  the  pelvis. 
The  pressure  of  the  conjugate  is  encoun- 
tered by  the  bitemporal  diameter  of  the 
child's  head,  which  measures  a  half-inch  less 
than  tlic  biimrictal.  Tractions  upon  the 
trunk  of  the  child  bring  to  bear  simulta- 
neously pressure  upon  the  head  from  many 
points  in  the  pelvic  walls.  As  a  result,  bi- 
lateral flattening  is  effected,  and  a  deep 
groove,  usually  near  the  coronal  suture,  is 
produced  in  many  cases  upon  the  posterior 
cranial  surface  by  the  pressure  of  the  pro- 
jecting promontory.  The  bulk  of  the  head 
is  still  further  diminished  by  an  overriding 
of  the  bones  at  the  sagittal  suture,  and, 
where  the  transverse  diameter  is  insufficient, 

by  the  crowding  of  the  occipital  beneath  the  parietal  bones.  A  reduc- 
tion of  the  cranial  contents  is  brought  about  by  the  retreat  of  a  con- 
siderable portion  of  the  cerebro-spinal  fluid  into  the  spinal  canal.  All 
these  changes  are  induced  rapidly,  and  are  not  dependent  upon  the 
activity  and  strength  of  the  uterine  pains. 

The  method  of  performing  version  and  extraction  in  contracted 
pelves  is,  with  few  modifications,  the  same  as  in  pelves  of  normal  size. 
In  contracted  pelves  great  care  requires  to  be  taken  lest  the  amis  be- 
come reflected  upward  to  the  sides  of  the  child's  head,  or  crossed  upon 
the  neck.  To  avoid  this  difficulty  it  is  desirable  to  introduce  the 
hand  over  the  abdomen  of  the  child,  and  bring  down  the  arms  before 
the  engagement  of  the  shoulders.  In  extracting  the  head,  trnctions 
may  be  made  upon  the  lower  extremities  and  shoulders  according  to 
the  method  of  Kiwisch,  or  they  may  be  made  with  one  hand  upon 
the  shoulders,  while  two  fingers  of  the  other  are  inserted  into  tlie 
child's  mouth.  Provided  by  either  of  these  methods  the  relation  of 
the  bead  to  the  shoulders  is  such  that  no  twisting  of  the  neck  takes 
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place,  the  amount  of  force  that  can  be  employed  without  producing 
fatal  leaions  is  often  something  astounding.  Thus,  Rokitansky,*  ex- 
perimenting with  the  bodies  of  still-born  infants,  found  the  utmost 
struugth  put  forth  by  two  men  upon  the  trunk  was  insufficient  to 
cause  rupture  of  the  vertebral  ligaments  and  separation  of  the  artic- 
ulations. It  is  usual,  however,  to  combine  pressure  from  above, 
exercised  by  a  skilled  assistant  upon  the  head  through  the  abdomi- 
nal walls,  with  tractions  from  below.  .Schroeder  states  f  that  this 
practice  is  coeval  with  podalic  versiou.     It  was  known  to  Celsus  and 


Flo.  82fi. — Mctliod  of  employing  supro-puliic  pressure.     Head  in  thr  pelvic  cavity. 

(Mundj.) 

recommended  by  Ambroise  Par6.  It  has  found  warm  advocates  in 
Pugh,  Wigand,  Martin,  Kristeller,  and  in  this  country  in  Taylor  and 
Goodell.  Both  the  latter  gentlemen  have  made  valuable  suggestions 
regarding  the  technical  management  of  difficult  cases,  which  are  well 
worthy  of  sjiecial  mention.  Dr.  Taylor  J  at  first  draws  the  body  di- 
rectly backward,  while  the  head  is  forced  by  supra-pubic  pressure 
downward  and  backward  into  the  pelvis.  So  soon,  however,  os  the 
head  begins  t-o  advance,  he  raises  the  body  of  the  child  and  directs 
pressure  upon  the  head  to  be  made  downward  and  forward  in  the  axis 
of  the  outlet.  In  case  of  failure  or  delay,  he  has  sometimes  succeeded 
by  intentionally  directing  the  back  of  the  child  to  the  sacrum,  and 
then  causing  the  occiput  to  be  pressed  downward  and  backward  into 

•  noKiTAKSKT,  "  Wien.  mod.  Prwsc,"  187*.  No,  4S. 

f  t^cOKOEDiR,  "  nan-lbucli,"  6te  Aufl.,  p.  307. 

{  Taylor,  "  What  b  the  Beat  Treatment  in  Conlraoted  Pelves  !  "  p.  28. 
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the  nearest  sacro-iliac  space,  with  the  face  looking  upward,  while  trMS 
tion  is  made  in  the  axis  of  the  outlet.  Dr.  Goodell,*  after  first  draw- 
ing in  the  direction  of  the  outlet,  with  the  assistant  pashing  down- 
ward and  backward,  reverses  the  direction,  and  sweeps  the  child's 
body  backward  upon  the  coccyx,  the  neck  likewise  being  forced 
downward  and  backward  into  the  hollow  of  the  sacram  with  tU 
one's  power.  Where  the  projection  of  the  promontory  is  not  vciy 
marked,  he  likewise  recommends  as  sometimes  of  assiatancc  a  pomp- 
handle  movement,  the  range  of  oscillation  extending  from  the  axi^ 
of  the  outlet  anteriorly  to  very  firm  pressure  on  the  coccyx  poste- 
riorly. 

It  is  obvious  from  the  foregoing  description  that  version  and  ex- 
traction in  contnicted  pelves  expose  the  child  to  perils  of  no  iixsignifi- 
cant  character.  Among  the  lesions  which  have  been  observed  aa  a 
result  of  the  extreme  traction  force  necessary  to  bring  the  head  rapidly 
through  the  narrow  brim  are  fracture  of  the  clavicles,  fracture  of  the 
humerus  in  difficult  arm-deliveries,  lacerations  of  the  sterno-cleido- 
mastoid  muscles,  rupture  through  the  substance  of  a  vertebra,  extrar- 
asations  of  bloud  into  the  cavities  of  the  head  and  trunk,  separation 
of  the  condyles  from  the  occiput,  and  of  the  squamous  portion  of  the 
temjioral  from  the  parietal  bones,  fractures  and  depressions  of  the 
skull,  and  rupture  of  the  sinuses  of  the  dura  mater,  f  To  bo  sure, 
many  of  these  accidents  are  not  inevitably  fatal,  but  they  do  not  by 
any  means  furnish  the  chief  sources  of  danger.  These  result  partiv 
from  the  respiratory  efforts  which  are  always  excited  bj  delay  in  ex- 
tracting the  after-coming  head,  and  partly  from  the  depressing  ioflo- 
ence  exercised  upon  the  fetal  heart  by  pressure  brought  to  boar  opoa 
the  base  of  the  bruin.  J 

Having  thus  made  out,  with  great  care,  a  full  bill  of  particulars, 
embracing  all  the  acknowledged  drawbacks  to  the  performance  of  ver- 
sion in  narrow  pelves,  we  have  next  to  consider  how  far  these  aesoci- 
ated  evils  tend  to  invalidate  the  claim  of  version  to  be  regartled  as 
facile  princeps  among  conservative  measures  of  treatmenL  The  fol- 
lowing records  of  the  individual  experience  of  competent  operators 
will  help  us  to  solve  this  question.  Kormann  turned  in  nine  cases  of 
contracted  pelves.  Seven  children  were  bom  living,  and  two  dead. 
All  the  mothers  recovered.*  Lowenhardt  turned  in  twenty  cases  of 
contracted  pelves.  Seventeen  children  were  born  alive,  and  thne 
dead.     Only  children  that  outlived  the  first  week  were  counted  in  the 

*  OooDiLL,  "  Clinical  Memoirs  on  Turning  in  Cootrsoted  Pelvos,"  "  Am.  Joor.  of 
Obstet.,"  vol.  Tiii.  p.  211. 

t  C.  RcoE,  "  Vcrlctzuugen  dcs  Kindcs  durch  Extraction  bei  Bwkenlage,"  "  Zlwbr.  t 
Geburtsh.,"  Bd.  i,  p.  68. 

}  DoHBK,  "Uebor  Pulslosigkeit  des  Kindea  wilbrond  Extraction  an  den  Fiiaavn,' 
"Arch.  f.  Gynnck.,"  Bd.  ri,  p.  86B. 

•  KoHMAXK,  "Arch.  £.  Gjnack.,"  Bd.  rii,  p.  18. 
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cuses.  The  mothers  recoTered.*  Goodell  reports  eleven 
cases.  Seven  children  were  alive  at  birth,  and  four  were  still ;  but,  of 
the  latter,  one  was  extracted  through  a  pehns  measuring  only  two  and 
a  half  inches  conjugate  diameter,  and  in  one  the  case  was  complicated 
by  eclampsia.  The  mothers  recovered.  Now,  not  to  go  beyond  these 
forty  cases,  we  obtain,  as  the  result  of  version,  thirty-one  living  in- 
fants, without  the  sacrifice  of  a  single  mother.  A  number  of  the 
women  in  whose  previous  labors  craniotomy  had  been  found  necos- 
sary  were  delivered  by  version  of  living  children.  LOwenhardt  placed 
in  contrast  his  own  experience  with  the  forceps  in  narrowed  pelves 
presenting  degrees  of  contraction  corresponding  to  those  in  which  he 
liad  resorted  to  version.  In  forty-five  deliveries,  sixteen  children  were 
bom  dead  and  five  died  shortly  after  birth.  Of  the  mothers,  three 
died,  while  twenty-one  suffered  from  pueri)eral  affections  of  greater  or 
less  severity. 

Now,  if  the  foregoing  testimony  represented  the  entire  truth,  there 
would  be  no  good  reason  for  discussing  other  plans  of  treatment. 
They,  in  fact,  show  only  how  far  special  training  and  experience  will 
enable  an  operator  to  overcome  difficulties  by  dexterity  and  address. 
In  the  first  case  reported  by  Dr.  Goodell  the  child  was  still-born.  In 
commenting  upon  the  cause  of  death  Dr.  Goodell  states  frankly  : 
"Much  force  was  needed  to  extract  the  head,  but  it  was  not  made  as 
promptly  and  efficiently  as  I  have  since  learned  to  make  it."f 

Another  side  of  the  question  has  been  presented  by  Borinski.t  who, 
at  the  instigation  of  Professor  Spiegelberg,  collected  the  statistics  of 
version  in  contracted  pelves  from  the  Breslau  Clinic  between  the  years 
1865-1872.  In  all  there  were  ninety-three  cases.  Thirty-four  chil- 
dren were  saved,  and  fifty-nine  were  bom  dead,  or  died  soon  after 
birth.  Fifteen  mothers  lost  their  lives.  This  seemingly  disastrous 
showing  is  capable,  however,  to  a  certain  degree,  of  explanation.  Thus, 
twenty  of  the  fifty-nine  children  born  still  died  before  version  was 
attempted.  In  nine  of  the  cases  the  transverse  as  well  as  the  conju- 
gate was  materially  diminished.  Of  the  children  delivered  through 
these  flattened  generally  contracted  pelves,  only  one,  and  that  a  very 
small  one,  was  extracted  alive.  Still,  there  were  fifty-eight  cases  of 
version  in  ordinarj'  flattened  pelves,  with  the  result  that  just  one  half 
the  children  were  bom  dead.  In  only  three  of  the  fifteen  mothers 
who  died  was  the  fatal  result  apparently  connected  with  the  opera- 
tion. In  the  others,  death  was  duo  to  spontaneous  rupture  of  the 
nterus,  placenta  prsvia,  and  nephritis,  version  having  been  resorted 

*  LiJircxHAitoT,  "  Wcndung  und  Extraction  das  dominircDde  Vcrfabren  bei  Bcckca- 
engc,"  "  Arch.  f.  Gjnack  ,"  Bd.  vii,  p.  421, 

f  GoouKLL,  "Trans,  of  the  Intcmat.  Med.  Gongr.,"  Philadelphia,  1876,  p.  777. 

\  lioaiMBKi,  "  !Sur  Lehre  Ton  der  Wcndung  aof  die  FUsse  bei  engco  Becken,"  "  Arcli. 
t.  Oynack.."  Bd.  Ir,  p.  226. 
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to  becanse  of  these  complications.  A  considerable  allowance  shoolt 
be  made,  too,  in  the  cases  from  the  Breslan  Clinic,  for  the  fact  thai 
the  greater  part  of  them  took  place  in  the  out-department  of  the  Iwe- 
pital,  when  they  were  under  the  charge  of  midwivea,  who  rarely  semi 
for  timely  aid  except  in  the  presence  of  dangerous  complications.  la 
eighteen  instances  the  operation  was  performed  on  account  of  pro- 
lapse of  the  cord,  and  in  eighteen  instances  because  of  some  mutomal 
affection. 

Forceps.  — In  presenting  this  less  favorable  side  of  version  in  con- 
tracted pelves,  it  is  well  incidentally  to  place  in  juxt^iposition  the  re- 
snlta  of  the  high  forceps  operation  as  given  by  Dr.  Harold  Williams, 
in  a  recent  number  of  the  "American  Journal  of  Obstetrics"  (.Tan- 
nary,  1879).  Williams  collected  one  hundred  and  nineteen  eiises,  re- 
ported since  1858,  where  the  forceps  was  applied  to  tlie  head  nbave  tiie 
brim.  Of  the  mothers  nearly  forty  jier  cent.,  and  of  the  children  over 
sixty  per  cent.,  perished.  The  mechanical  objections  to  the  use  of 
forceps  at  the  brim  are  obvious.  When  the  head  is  molded  to  the 
contracted  pelvis  by  the  natural  forces,  the  head  passes  the  conjugate 
with  its  long  diameter  in  the  transverse  diameter  of  the  pelvis,  with 
the  two  fiintunullfs  on  nearly  the  same  level,  and  with  the  siigittal 
suture  looking  toward  the  sacrum.  The  posterior  parietal  bone  ro- 
tates around  the  promontory,  the  latter  producing  a  furrow  which 
runs  either  along  the  coronal  suture,  or  at  first  in  front  of  the  parietal 
boss,  and  later,  as  flexion  occurs,  forward  toward  the  front«l  Ixme. 
The  bilateral  compression  of  the  head  is  compensated  for  in  part  by 
a  lengthening  in  the  fronto-occipital  and  partly  in  a  vertical  direc- 
tion. 

The  forceps  applied  in  the  transverse  or  oblique  diameter  of  the 
pelvis  prevents  the  former  compensation  from  taking  pbice.  It  in- 
creases the  width  of  the  head,  and  thus  adds  to  the  difficulty  of  pass- 
ing the  conjugate.  Often  it  disturbs  further  the  normal  head  mechan- 
ism by  causing  premature  flexion  and  rotation  to  take  place.  In  each  of 
these  ways  it  augments  the  difficulties  of  delivery,  and  renders  neces- 
sary the  employment  of  an  increased  amount  of  traction  force.  With 
forceps  applied  directly  to  the  sides  of  the  child's  head  I  have  had  no 
experience,  but  Dr.  Goodcll,*  who  hsia  clearly  pointed  out  the  objec- 
tions to  this  method  in  contracted  pelves,  has  shown  that  they  inori* 
tably  produce  flexion,  and  cause  the  large  bipariotal  diameter  to  pus 
through  the  narrow  conjugate.  So  long  as  the  heml  docs  not  enga^ 
at  the  brim,  there  is  no  rivalry  between  version  and  foreep«.  The 
latter  should  be  placed  under  the  ban  as  hardly  less  dangerous  than 
the  Caesarean  section. 

Expectant  Treatment. — Now,  let  us  suppose  that  after  rupture  of 

•  GooDKLL,  "  Labor  io  Narrow  Pelves,"  "  Trans,  of  Ihc  Intcrnat.  MeJ.  Congr.,"  Phil* 
di-lpbia,  1876,  p.  788. 
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the  membranes  it  is  decided  to  resort  to  neither  forceps  nor  version, 
but  to  udopt  an  expectant  course,  until  circumstances  arise  wiiich  shall 
render  active  interference  necessary.  It  is  certain  that  a  very  consid- 
erable portion  of  labors  in  contracted  pelves  terminate  spontaneously. 
Winckel*  reports  twenty-three  ca^js  in  the  Dresden  Maternity  in  1873, 
and  twelve  cases  in  187-t-'75.  Of  the  thirty-live  cases,  two  mothers 
and  three  children  died.  Osterloh  f  reported  one  hundred  and  thirty- 
nine  cases  from  the  I.ieipsic  Maternity,  between  the  years  1863-1872 
inclusive.  There  were  one  hundred  and  five  cases  where  the  pelves 
measured  from  three  to  three  and  a  half  inches.  Of  one  hundred  and 
si-x  children,  seven  died.  Of  the  mothers  four  died.  In  thirty-four 
cases  where  tlie  pelves  measured  over  three  and  a  half  inches,  two  chil- 
dren died.  All  tlie  mothers  recovered.  There  were,  however,  forty- 
two  cases  in  all  of  puerperal  disease  terminating  in  recovery.  Borinski 
rejwrts  from  the  Breslau  Clinic  two  hundred  and  thirty-three  spon- 
taneous deliveries  in  contracted  pelves,  with  one  hundred  and  ninet}'- 
two  living  children.  There  were  ten  maternal  deatiis,  but  four  were 
from  non-puerperal  intercurrent  affections.  Thus,  in  three  large  ma- 
ternity hospitals  there  were  in  cases  of  contracted  pelves  four  hundred 
and  seven  spontaneous  deliveries,  with  the  loss  of  lifty-three  children, 
and,  from  puerjK'ral  diseases,  of  twelve  mothers,  the  latter  represent- 
ing very  nearly  the  usual  mortality  in  lying-in  hospitals.  Even  in 
pelves  measuring  less  than  three  inches,  now  and  then,  the  siwutaneous 
birth  of  a  small  living  child  takes  place. 

If  we  examine  these  results,  we  find  that  under  favorable  circum- 
stances, in  all  but  the  extreme  forms  of  pelvic  contraction.  Nature  will 
do  her  own  work  with  the  least  expense  of  infant  life,  and  with  a  rela- 
tively small  maternal  mortality.  On  the  other  hand,  the  long-contin- 
ued pressure  upon  the  parturient  canal,  incident  to  the  molding  and 
adaptation  of  tlic  head  to  the  narrow  pelvis,  yields  a  large  contingent 
of  inflammatory  affections,  which  complicate  the  puerperal  period  and 
protract  the  convalescence.  By  favorable  circumstances  we  mean  a 
presentation  and  position  of  the  child's  head  suited  to  the  form  of  the 
pelvis,  and  a  sufficient  degree  of  uterine  activity.  Rectification  of  a 
faulty  position  of  the  head  after  the  rupture  of  the  membranes  is 
always  a  matter  difficnit  of  accomplishment.  In  case,  therefore,  the 
brow  presents,  or  the  head  engages  with  an  excessive  degree  of  lateral 
obliquity  (sagittal  suture  looking  forward  toward  the  pnbes,  or  back- 
ward toward  the  promontory),  in  place  of  wasting  time  in  futile  efforts 
at  correcting  the  malposition,  version  should  be  promptly  performed. 
In  prolaj)se  of  the  cord,  which  occurs  in  about  sijc  per  cent,  of  the 
cases,  the  indication  would  clearly  be  version  rather  than  replacement. 

♦  WI?c^cr^  "nerichtc  und  Studien,"  1874-'7fl. 

f  OsTKRLOB,   "  Einige   Dritrage  zu  don  spoDtan  Tcrlaiifi'ndeo   Gcburtco  bei  engem 
Dccken,"  "  Areb.  f.  Gynaek.,"  Bd.  it,  p.  620. 
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In  eclampsia  and  face  presentations  most  operators  would  preferably 
resort  to  version. 

Thua,  we  have  finally  the  field  of  controversy  between  version  and 
other  plans  of  treatment  narrowed  dowu  to  cases  in  which,  after  rupt- 
ure of  the  membranes,  the  head  remains  above  the  brim,  but  the  con- 
ditions are  such  that  Nature  is  capable  of  overcoming  the  mechanical 
difficulties  of  delivery  providing  that  the  labor-pains  are  suflicientlj 
energetic.  There  is  always  an  element  of  chance  in  this  last  condition, 
which,  however,  is  an  essential  one.  If  the  pains  are  weak  and  pow- 
erless, it  may  be  possible,  even  hours  after  rupture  of  the  mombnines, 
when  the  head  has  not  become  fixed,  to  still  accomplish  vcrsiou.  More 
frequently,  however,  as  the  head  but  incompletely  fills  the  lower  seg- 
ment of  the  uterus,  the  waters  escape,  the  uterus  retracts  upon  the 
fostus,  the  cervix  becomes  oedematous  and  tender,  and  after  a  time 
the  temperature  and  pulse  rise,  betokening  the  presence  of  danger. 
Sometimes  tlie  retraction  of  the  uterus  ends  in  the  withdrawal  of  the 
cervix  over  the  child's  head,  and,  in  the  failure  of  the  latter  to 
Bcend  into  the  pelvis,  the  vagina  is  drawn  upward,  and  subjected 
perilous  degree  of  tension.  It  is  easy  to  see  that  under  such 
cumstances  the  time  for  version  is  past,  and  craniotomy  is  called  for. 
Because,  therefore,  where  labor  is  left  in  contracted  pelves  to  the  spon- 
taneous efforts  of  Nature,  in  a  certain  proportion  of  cases  the  insuf- 
ficiency of  the  labor-pains  leads  to  the  necessity  of  sacrificing  the  child, 
there  will  always  be  operators  who,  confident  in  their  own  skill,  will 
prefer  to  turn  soon  after  rupture  of  the  membranes,  that  they  may 
keep  in  their  hands  the  control  of  the  delivery.  The  bulk  of  pro- 
fessional men  will,  on  the  contrary,  so  long  as  spontaneous  deliverv 
is  probable,  prefer  to  wait,  even  though  by  so  doing  they  may  eventu- 
ally find  themselves  obliged  to  fall  back  upon  the  perforator  aud  the 
crotchet. 

When  the  birth  of  the  chCd  is  left  to  the  contractions  of  tb* 
uterus,  reenforced  by  the  expiratory  muscles,  the  physician  should 
assume  the  r6le  of  a  watchful  spectator.  Safety  to  the  mother  aud 
the  child  requires  that  the  time  of  the  passage  of  the  head  thi-ough  the 
bony  canal  sliould  not  bo  too  prolonged.  So  long  as  the  head  de- 
scends steadily,  however  slow  the  progress  may  be,  in  case  no  comph- 
cations  demand  speedy  extraction,  the  physician  should  await  the 
results  of  uterine  activity.  Sliould  the  pains  grow  weak  and  inef- 
ficient, they  may  be  stimulated  by  the  uterine  douche,  the  introduction 
of  the  catheter  into  the  uterus,  and  by  small  doses  of  ergot  or  the 
Tiscum  album,  provided  the  inertia  is  not  the  result  of  pathological 
changes  in  the  uterine  tissues. 

When  tlie  advance  of  the  head  ceases,  either  from  failure  of  the 
pains  or,  as  in  justo-minor  jmjIvcs,  from  the  growing  resistance  of  the 
pelvic  outlet,  the  rule  should  be  to  relieve  the  soft  parts  of  the  mother 
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il^l^Rdily  as  possible  from  the  pressure  of  the  child's  head.  Prem- 
ure  too  long  continued  ends  in  oedematous  swelling,  softening  of  the 
tissues,  arrest  of  circulation,  and  eventually  in  necrosis  and  gangrene. 
When  the  integrity  of  the  lower  segment  of  the  uterus  has  been  im- 
paired to  any  extent,  perforation  should  be  resorted  to,  and  the  child 
sacrificed  to  tlie  interests  of  the  mother.  If,  on  the  contrary,  the 
changes  are  insignificant,  and  the  mechanical  difticnltira  not  insuper- 
able, by  the  use  of  forceps  it  may  be  possible  to  save  the  life  of  both 
mother  and  child.  But  to  avoid  the  first-named  cruel  alternative,  the 
forceps  should  be  applied  so  soon  as  the  requisite  conditions  for  its 
employment  arc  reached.  Of  course,  as  the  forceps  is  used  solely  to 
save  fetal  life,  in  case  the  feeble  heart-action  of  the  child  gives  warn- 
ing of  impending  asphyxia  the  interests  of  the  mother  are  to  be  alone 
consulted. 

In  estimating  the  mechanical  difficulties  to  bo  overcome  by  the 
forceps,  it  is  necessary  to  determine  how  far  engagement  has  taken 
place.  Litzmann  *  recommends  that  the  physician  ascertain  by  inter- 
nal examination,  combined  with  external  palpation,  both  the  size  of 
the  segment  of  the  cranium  below  the  brim  and  how  much  of  the 
head  remains  to  undergo  compression  before  it  can  enter  the  pelvis. 

In  ordinary  flattened  pelves,  Litzmann  found  that  in  three  fourths 
of  all  the  cases  the  pains  alone  sufficed  to  overcome  the  resistance  of 
the  brim.  When  tlie  head  had  so  far  descended  that  the  sagittal  suture 
had  passed  from  three  to  four  fifths  of  an  inch  below  the  promontory, 
and  the  boss  of  the  anterior  parietal  bone  could  be  felt  with  ease 
behind  the  symphysis  pubis,  extraction  with  the  forceps  was  a  task  of 
no  groat  difficulty,  even  if  before  its  application  flexion  had  not  begun 
to  take  place. 

In  generally  contracted  flattened  pelves,  it  is  desirable  that  the 
head  should  be  transverse  and  well  flexed,  with  the  posterior  parietal 
bone  at  le.ist  three  fifths  of  an  inch  below  the  promontory.  With  the 
forehead  and  occiput  resting  upon  the  side-walls  of  the  pelvis,  the 
sagittal  suture  near  the  promontory,  and  an  ear  felt  behind  the 
symphysis  pubis,  the  prospects  of  forceps  operations  are  extremely 
dubious. 

In  jnsto-minor  pelves  of  moderate  extent  (conjugate  three  and  a 
half  inches),  the  failure  of  the  pains,  which  forms  the  necessity  for 
forceps,  is  rather  the  result  of  the  paralyzing  effect  of  the  pressure  of 
the  bony  canal  upon  the  entire  circumference  of  the  cervix  than  of 
the  absolute  degree  of  pelvic  contraction.  The  heads  descends  in  a 
8tat«  of  complete  flexion,  with  the  large  fontanellc  at  the  pelvic  brim. 
If,  as  the  head  advances,  the  small  fontauelle  moves  from  the  median 
line,  and  the  largo  fontanelle  becomes  accessible  to  the  finger,  it  is 

•  LiT2MAKX.  "CJbcr  die  Dehaadlung  <lcr  Gcburt  bei  engem  BcckeD,"  Volkmann'* 
■  Semml.  klin.  Vorlr,"  pp.  116  tt  leq. 
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likely  that  the  pelTis  widens  toward  the  outlet.  If  the  forceps  eeire* 
only  to  bring  the  fontanelle  down  still  deeper,  and  to  increase  the 
declivity  of  the  sagittal  suture,  the  opposite  condition  obtains,  which 
may  frustrate  the  delivery.* 

In  flattened  jwlves  the  forceps  should  be  applied  as  nearly  «i8  pos- 
sible to  the  fronto-occipitul  diameter  of  the  head,  as  the  latter  needs 
to  descend  into  the  transverse  diameter  of  the  pelvis.  When  applied 
obliquely  it  tends  to  cause  premature  rotation,  which  increases  the 
difficulties  of  extraction.  In  justo-minor  pelves  tiie  direction  of  the 
blades  is  of  less  importance,  as  the  head  often  descends  spontaneously 
in  an  oblique  diameter.  Success  in  high  forceps  operations  depends 
upon  the  degree  of  accuracy  with  which  the  tractions  are  mado  in  tht< 
axis  of  the  i)elvis.  With  the  long-curved  forceps,  it  is  especially  dif- 
licult  to  fulfill  this  requirement  at  the  superior  strait.  Even  when  the 
directions  to  draw  vertically  downward  are  faithfully  carried  ont,  a 
considerable  portion  of  the  force  is  exiwnded  in  the  pressure  of  the  for- 
ceps ui>on  the  soft  tissues  lying  between  them  and  the  anterior  jielvic 
wall.  In  careless  hands  this  pressure  is  capable  of  inflicting  a  great 
deal  of  injury,  particularly  where  the  blades  of  tlie  forceps  are  passed 
within  an  imperfectly  dilated  cervix,  and  where  they  project  somewhat 
beyond  tlie  child's  head.  Various  devices  have  been  invented  to  cor- 
rect this  defective  working  of  the  instrument.  Pnjot  recommends 
placing  the  left  hand  upon  the  lock  to  make  i)rc8sure  backward,  while 
with  the  right  hand  tractions  are  made  downward  and  somewhat  for- 
ward. I  have  generally  succeeded  by  exerting  a  small  amount  only  of 
force  at  each  traction,  watching  at  the  same  time  with  great  care  the 
direction  of  the  blades  in  the  pelvis.     This  method  is  pretty  -^  1 

in  the  end  generally  successful,  but  often  requires  a  very  con- 
outlay  of  time  and  patience.  A  pair  of  straight  forceps,  as  r(>cotn- 
mendcd  Pr.  I.  E.  Taylor,  will  often  enable  one  to  draw  more  directly 
in  the  axis  of  the  brim,  and  will  succeed  w^hen  the  curved  forceps 
have  hud  to  be  abandoned.  Of  late  I  have  been  in  the  habit  of  using 
Tamier  forceps  in  high  operations,  and  am  able  to  give  it  my  cordial 
approval.  The  blades  always  swing  in  the  tranverse  diameter  of  the 
jK'lvis,  while  the  traction  force  is  exerted  as  nearly  as  possible  npou 
the  center  of  the  child's  head.  A  few  trials  will  convince  the  must 
prejudiced  opponent  of  the  Tamier  forceps  that  it  will  at  the  supe- 
rior strait  bring  the  head  to  the  floor  of  the  pelvis  in  much  loss  time, 
and  with  a  less  expenditure  of  force,  tlian  can  be  accomplished  by  othe 
methods. 

The  dangers  from  the  forcejM  in  contracted  pelves  nre  due  notj 

so  much  to  the  pressure  it  makes  directly  upon  the  child's  bead  ondl 

the  jwlvic  walls  as  to  the  compensatory  bulging  of  the  head  in  it* 

transverse  diameter.     When  the  head  is  fixed  at  the  brim  and  the  for- 

•  Litziiia:<.'(,  "  Ueber  die  Bchtndtung  der  Geburt  bei  cngem  Beokcn.** 
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is  applied  to  the  forehead  and  occiput,  it  is  evident  that  the  only 
change  of  form  that  can  take  place  is  in  a  vertical  direction.  Safety 
in  delivery  requires  that  there  should  be  no  sudden  augmentation 
of  the  bilateral  pressure,  which  would  necessarily  deepen  the  furrow 
made  by  the  promontory  upon  tlie  posterior-lying  i)arietal  bone,  and 
imjieril  the  integrity  of  the  maternal  tissues  confined  at  the  conjugate 
lietween  the  promontory  and  the  pubes.  Until,  therefore,  the  head 
has  jMjssed  the  narrow  strait,  tractions  should  be  made  with  moderate 
force,  mid  with  short  periods  of  intermittence.  After  the  head  has 
once  descended  to  the  floor  of  the  pelvis  the  forceps  should  be  removed, 
and  the  liead  be  allowed  to  rotate  into  the  conjugate,  then  a  forceps  of 
any  pattern  may  be  adjusted  to  the  sides  of  the  head  should  further 
aid  be  required  to  complete  delivery. 

So  far  we  have  considered  cases  in  which  the  cervix  was  suf- 
ficiently if  not  completely  dilated  before  m])ture  of  the  membranes. 
If,  as  is  very  common,  the  membranes  rupture  prematurely,  the  diffi- 
culties and  risks  to  both  mother  and  child  are  greatly  increased.  With 
rupture  come,  as  we  have  already  seen,  escajie  of  the  amniotic  fluid, 
retraction  of  the  uterus,  and  interference  in  the  utero-plaeental  cir- 
culation. With  an  undilated  os  extenium  the  cervix  is  stretched  by 
the  bead,  and  its  thinned  tissues  are  subjected  to  pressure  from  the 
svmphysis  and  promontory.  Delay  leads  to  arrest  of  circulation  and 
necrosis  at  tlio  jwiuts  of  pressure,  but  here  version  and  forceps  are 
alike  impracticable.  This  leaves  as  the  only  alternatives  perforation 
and  the  Cwsarean  section.  Timely  aid,  therefore,  in  such  cases  should 
be  extended  befure  a  dangerous  condition  is  readied.  My  first  prefer- 
ence just  after  rupture  is  the  Barnes  dilator,  which  not  only  serves  to 
exjiand  the  cervix,  but,  when  employed  promjjtly,  helps  to  prevent 
the  esca]>e  of  the  amniotic  fluid.  Next  to  the  Barnes  dilator,  and  of 
special  utility  when  the  waters  have  already  escaped,  I  wnuld  place 
the  long,  narrow-bladed  forceps  of  Dr.  Taylor  for  introduction  through 
the  undilated  os.  With  it  the  head  can  be  grasped,  and,  when  made 
to  descend  and  then  allowed  to  recede  in  alternation,  oftentimes  the 
rounded  cranial  surface  will  efficiently  act  as  a  dilating  body,  and  se- 
cure such  a  degree  of  expansion  as  will  pave  the  way  for  the  safe 

piion  of  other  methods  of  delivery. 
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CHAPTER  XXVU. 

EARS  FOIiUS  OF  PELVIC  DISTORTIOy. 

Fhe  Naegele  oblique  pelvis:  morbid  uiatoiny,  etiology,  diugnosig,  mechaniam  of  labor  in, 
prognosis,  treatmeat. — The  liyphotic  pelria:  moibid  anatomy,  etiology,  dia^noua, 
prognosis. — Scolio-rachitio  pclris:  anatomical  characters. — Robert's  pelria:  aiuto- 
my,  etiology,  diagnosis,  prognosis. — Spondylolisthetio  pelris :  anatotnical  cbmncwn, 
diagnosis,  prognosis. — Funncl-sliaped  pelvis. — Osteomalacia. — Pelvis  oairowed  bv 
exostoses. — Divided  symphysis. 


I.   The  Naegele  Oblique  Pelvis. 
This  variety  of  deformed  pelvis  derives  its  name  from  the 


who  first  systematically  studied  it  and  called  attention  to  its 
tance  as  a  cause  of  obstructed  labor. 

Morbid  Anatomy. — The  jiathological  characters  peculiar  to  this  v*-' 
riety  of  deformed  pelvis  are,  according  to  the  classical  description  of 
Naegele,*  the  following  :   1.  Complete  anchylosis  of  one  sacro-iliac 


Fio.  !8<, — Naegele  obliqac  pelvis.    (From  specimen  in  the  Wood  Mnaenm.) 


Bynchondrosis,  or  osseous  union  between  the  sacrum  and  one  os  innot 
natum.  2.  Destruction  or  defective  development  of  the  lateral  half  i 
the  sacrum  and  smaller  caliber  of  the  anterior  sacral  foramina  nn  tl 
anchylosed  side.  3.  Diminished  breadth  of  the  os  innominatuni  and  > 
the  sacro-sciatic  notches  on  the  same  side.  The  articular  facet  of  the  ili 
nm,  which  corresponds  to  the  sacral  auricular  surface,  is  less  eIongat4 
than  on  the  non-anchylosed  side.  4.  The  sacrum  is  displaced  towa 
the  anchylosed  side,  and  its  anterior  surface  is  turned  in  that  direction 
The  pubic  symphysis  is  pushed  to  the  healthy  side,  and  is,  therefor 
not  directly  opposite  the  promontory.  5.  The  internal  surface  of  til 
OB  innominatum  on  the  deformed  side  is  flatter  than  the  correepood 

*  Nacgele,  "  Dai  schrigrcrcngtes  Hecken,"  Uaioz,  1850,  p.  7. 
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ing  soand  bone,  and  the  linea  ilio-pectinea  is  but  slightly  curved. 
6.  The  sound  side  of  the  pelvis  is  not  of  an  entirely  natural  shape,  as 
is  showu  by  the  fact  that  its  ilio-pectineal  line  is  straighter  posteriorly, 
and  more  curved  anteriorly,  thun  in  a  normal  pelvis.  7.  Tlie  results 
of  the  deformities  mentioned  are  : 

(a)  That  the  pelvis  is  contracted  in  that  oblique  diameter  meas- 
ured by  a  line  passing  from  the  acetabulum  of  the  anchylosed  side  to 
the  opposite  sacro-iliac  joint,  vrhile  the  other  oblique  diameter  is  not 
shortened,  but  even  elongated  in  extreme  cases,  (b)  That  the  dis- 
tances between  the  promontory  and  either  acetabulum,  and  those  be- 
tween the  apex  of  the  sacrum  and  the  spine  of  either  ischium,  measured 
from  the  affected  side,  are  less  than  the  corresponding  distances  on  the 
other,  (c)  That  the  distances  between  the  tuber  ischii  of  the  anchy- 
losed  side  and  the  posterior  superior  spinous  process  of  the  opiwsite 
ilium,  and  those  between  the  spine  of  the  last  lumbar  vertebra  and  the 
anterior  superior  spinous  process  of  the  diseased  side,  are  shorter  than 
the  corresponding  distances  on  the  opposite  side,  (d)  That  the  distance 
of  the  superior  posterior  iliac  spine  of  the  anchyloscd  side  from  the 
lower  border  of  the  symphysis  pubis  is  greater  than  that  between  the 
symphysis  and  the  opposite  posterior  sujjerior  spinous  process,  (r)  That 
the  walls  of  the  pelvic  cavity  converge  below,  and  that  the  pubic  arch 
is  narrowed  and  approximated  to  the  typo  of  the  male  arch.  (/)  That 
the  acetabulum  of  the  flattened  side  is  directed  farther  forward  than  is 
normal,  while  the  opposite  acetabulum  looks  almost  directly  outward. 
We  may  add  that  the  anterior  surfaces  of  the  bodies  of  the  lumbar  ver- 
tebrsB  are  directed  toward  the  anchylosed  side.  The  ilium  is  higher, 
steeper,  flatter,  and  reaches  farther  backward  on  that  side.  The  pubic 
arch  looks  toward  the  flattened  side.  The  conjugnta  vera  is  somewhat 
elongated.  The  transverse  diameter  is  shortened  at  the  inlet,  and  ita 
shortening  progressively  increases  as  the  outlet  is  approached.*  The 
OS  innominatum  of  the  healthy  side  is  somewhat  displaced  outward, 
and  is  more  markedly  curved,  hence  the  venter  of  the  corresijonding 
ilium  is  directed  more  anteriorly  than  that  of  the  anchylosed  side.f 
The  deformity  is  most  apparent  at  tlie  inlet,  which  is  compared  by 
Naegele  to  an  obli(|ue  oval  figure.  The  tuber  ischii  on  the  anchylosed 
side  is  higher,  and  directed  more  posteriorly  and  internally  than  nor- 
mal. This  description  will  also  apply  to  the  ordinary  obUque-ovate 
pelvis,  except  so  far  as  the  anchylosis,  which  is  the  distinguishing 
feature  of  the  Naegele  oblique,  is  concernetL 

Etiology. — The  essential  cause  of  obli<|ne-ovatc  pelvis  in  general 
is  continuous  pressure  directed  against  one  of  its  lateral  halves,  the 
weight  of  the  trunk  falling  i)redominantly  or  exclusively  upon  the 
lower  extremity  of  the  deformed  side,  and  leading  to  dis})lacement  and 

•  SCBROCDER,  "  l^-lllh.,"  p.  R96.  • 

f  LnzxAKN,  "  Die  Formcn  d.  Bcckens,"  Deilin,  1S61,  p.  60. 


61S 


TBE   rATIIOLOGY  OF  LABOR. 


distortion  of  the  pelvic  bones.     The  conditions  producing  this  pnH 
dominant  unilateral  pressure  are  tabulated  by  Litzmann  •  aa  follows  : 
1.  Lat4?ral  spinal  curvature,  usually  of  rachitic  origin.     2.  Impetled  or 
entirely  abrogated  function  of  one  lower  extremity.     In  this  cuse  tlu« 
deformity  will  affect  that  side  the  lower  extremity  of  which  is  intactf 
The  impairment  or  loss  of  fimction  may  result — (a)  from  unilatcrul 
hip-disease ;  {b)  from  amputation  of  one  lower  extremity  ;  (c)  from 
an  old  dislocation  of  the  femur  upward  and  backward.     3.   UnsTm- 
metrical  sacrum,  produced  by  defective  development,  or  by  atrophy  of 
one  sacral  lateral  nuiss — (a)  as  tlie  result  of  a  defect  in  the  original 
formation  ;  (i)  as  the  result  of  abnormal  coalescence  of  the  sacrom 
and  ilium  in  early  life,  whereby  the  growth  of  both  was  hindered  ;  (e) 
as  the  result  of  a  loss  of  substance  from  caries.     SpiegelbergJ  calls 
attention  to  Lambl's  statement   that  primary  asymmetry  of  the  sa- 
crum may  bo  due  to  coalescence  of  the  sacral  lateral  masses  and  the 
transverse  processes  of  the  last  lumbar  vertebra,  whereby  the  oatwut] 
growth  of  the  former  is  impeded,     lie  also  emphasizes  "  the  fact  that 
simple  chronic  arthritis  of  the  sacro-iliac  synchondrosis  produces  sa- 
cral asymmetry,  without  anchylosis,  by  inducing  contraction  and  atro- 
phic sclerosis  of  the  contiguous  osseous  tissue.     The  continued  use  of 
one  slinrtcned  lower  extremity  is  another  cause  of  excessive  )>n.'ssarfl 
uiH)n  the  corresponding  side  of  the  pelvis.     When  this  condition  ob- 
tains, the  deformity  will  be  on  the  side  of  the  shortening.     The  sacro- 
iliac synostosis,  which  has  been  alluded  to  as  the  distinguishing  char- 
acteristic of  the  Nacgele  oblique,  as  contrasted  with  the  other  forms  of 
the  oblique-ovate  pelvis,  is  sometimes  the  primary  deformity,  as  will  l>e 
seen  from  tlie  foregoing  etiological  table.    The  coalescence  of  the  joint- 
surfaces  is  never,  however,  congenital,  because  tlie  articulation  is  fullv 
formed  before  tlie  appearance  of  the  centers  of  ossification  for  the  sa- 
cral lateral  masses.    Nor  can  the  synostosis  be  referred  to  in vi  '  tj 
of  the  joint-surfaces  in  the  process  of  ossification,  since  this  .             >t| 
occur  in  any  true  joint.     The  disappearance  of  the  joint-cavity  must, 
therefore,  bo  referable  to  an  inflammatory  process,  resulting  in  adhe- 
sion of  the  opposed  articular  surfaces.    The  inflammation  may  be  cither 
of  traumatic  or  of  strumous  origin.    The  results  of  unilateral  jiressuro 
upon  the  pelvis  will  depend  upon  the  amount  of  pressure  exerted,  the 
resistance  of  the  bones,  and  tlie  firmness  of  their  connections. 

Diagnosis. — The  attention  of  the  obstetrician  will  be  directed  to 
the  possibility  of  the  existence  of  the  oblique-ovate  jwlvis  wbon  the 
subject  limps  and  presents  an  inequality  in  the  height  of  the  hips  or 
evidences  of  antecedent  gluteal  abscesses.     The  diagnosis  is  assured  by  ■ 
a  physical  examination,  which  shows,  in  the  first  jilace,  the  distanco^ 

•  LrrzMAjni,  op.  eit.,  p.  88.      f  Gcsssaow,  "  Arch.  f.  Qyiiiek.,"  Bd.  x),  1877,  p.  364 

t  SriEOKLBKRO,  "  Lehrb.,"  p.  476.  J 

*  SruocLDEBO,  "  Arch.  f.  Gjoaek.,"  il,  1671,  pp.  1S9  rt  uj.  H 
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between  the  spinous  process  of  the  last  lumbar  vertebra  and  the  poa< 
terior  sujierior  spinous  process  to  be  considerably  less  on  the  deformed 
than  on  the  healthy  side.  The  absence  of  this  sign  is,  however,  no 
proof  of  the  non-existence  of  the  deformity.  The  distorted  iUum  ia 
higher  than  the  other,  and  projects  farther  posteriorly  than  is  normal. 
A  vaginal  examination  reveals  the  straight  course  of  the  ilio-pectineal 
line  on  the  side  of  the  anchylosis,  the  deviation  of  the  sub-pubic  arch 
toward  that  side,  a  disparity  in  the  distances  between  the  ischiatio 
spines  and  the  upex  of  the  sacrum,  and  the  deviation  of  the  promon- 
tory. Nacgele*  suggested,  for  the  completion  of  the  diagnosis,  the 
application  of  the  following  measurements,  which  are  equal  on  both 
sides  in  the  normal,  but  different  in  the  oblique-ovate  pelvis  :  1.  The 
distance  of  the  tuber  ischii  of  one  side  from  the  posterior  superior 
iliac  spine  of  the  other  ;  on  the  deformed  side  it  is  shorter.  2.  That 
from  the  anterior  superior  to  the  posterior  superior  spine  of  the  other 
side  ;  shorter  from  the  anterior  spine  of  the  deformed  side.  3.  That 
from  the  spine  of  the  last  lumbar  vertebra  to  the  anterior  superior 
spinous  process  of  the  same  side  ;  less  on  the  contracted  side.  4.  That 
from  the  trochanter  major  to  the  opposite  posterior  superior  spinous 
procejis  ;  shorter  when  measured  from  the  affected  side.  5.  That  from 
the  under  surface  of  the  symphysis  pubis  to  the  posterior  superior 
iliac  spine ;  longer  on  the  narrowed  side.  The-se  measurements  are 
only  of  avail  in  well-marked  cases,  and  may  lead  to  erroneous  con- 
clusions if  other  diseases  of  the  bones  be  simultaneously  present. 
The  vaginal  examination  affords,  ou  the  whole,  the  most  accurate 
results. 

Mechanism  of  Labor. — The  mechanism  of  the  birth,  in  an  oblique- 
ovate  pi'h  is,  is  the  following :  If  the  promontory  be  retreating,  the 
sagittal  suture  of  the  fetal  cranium  enters  the  inlet  parallel  to  the 
longer  oblique  diameter.  If,  however,  the  promontory  project  con- 
siderably, and  is  closely  approximated  to  the  ilium  of  the  affected  side, 
no  portion  of  the  head  can  be  admitted  between  them.f  The  cranium 
will  then  enter  the  pelvis  most  easily  with  the  sagittal  suture  in  the 
short  oblique  diameter,  and  will  pass  through  the  pelvic  canal  without 
rotation.  If  the  pelvis  be  originally  small  and  the  deformity  marked, 
the  obstruction  to  labor  may  be  complete.  Should  the  pelvis,  how- 
ever, be  roomy  and  the  promontory  retreating,  no  considerable  impedi- 
ment will  be  offered  to  parturition. 

Prognosis. — It  is  obvious  that  the  prognosis,  for  both  mother  and 
child,  is  best  when  the  pelvis  was  originally  large,  and  far  less  favor- 
able under  the  reversed  condition.  In  the  latter  case  the  mother  very 
frequently  succumbs  and  the  child  is  only  rescued  by  the  Csesarean 
section.     Litzmann's  J  statistics  rejtort  the  death  of  twenty-two  out  of 


"  SkratLS,  op.  ci/.,  p.  174. 

\  LirzMANN.  "  Monntsscbr.  f.  Geburuk.,"  xxiU,  18M,  p.  2S8. 
8S 


X  Ibid.,  p.  884. 
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twenty-eight  mothers,  five  of  whom  perished  undelivered,  and  thjit  o( 
thirty-one  children  out  of  forty-one  cases.  These  figares  by  no  mean*, 
however,  fairly  represent  the  average  result,  since  many  coses  of  slight 
and  moderate  deformity  escape  detection. 

Treatment. — In  a  case  of  extreme  obliquity  at  tlie  Bclievae  Hocpi- 
tal,  where  the  distance  between  the  ischia  barely  exceeded  two  inclie*. 
I  induced  premature  labor  at  presumably  the  twenty-ninth  week.  The 
child  was  tunied  and  lived  long  enough  after  extraction  to  recene 
the  rite  of  baptism.  The  mother  made  a  speedy  recovery.  This  c«e 
affords  a  striking  contrast  to  those  reported  by  Litzmann.  Undoubt- 
edly, if  the  obliquity  were  always  recognized  at  a  sufficiently  eariy 
period  of  jiregnancy,  the  induction  of  premature  labor  would  fuvonbir 
change  the  prognosis.  Very  commonly,  however,  the  condition  poMM 
unperceived  until  delay  in  labor  leads  to  a  more  careful  iuTCJitigatioe. 
In  such  cases,  if  the  head  has  entered  the  pelvic  cavity,  and  the  dimn 
nution  of  the  space  between  the  ischia  is  not  excessive,  a  '  it- 

tempt  should  be  made  with  the  forceps  to  test  the  adap tab  I  in« 

presenting  part  to  the  contracted  diameter.  Violent  tractions  ahooM. 
however,  be  avoided.  Stud  ley*  has  recently  reported  a  case  of  coxmK 
gic  oblique  pelvis  in  which  fracture  of  the  pubic  rami  upon  the  right 
side  resulted  from  forceps  delivery.  If  the  disproportion  is  such  that 
moderate  tractions  are  unavailing  to  advance  the  head,  or  if  the  child 
is  already  dead,  perforation  should  be  performed.  Craniotomy  at  the 
inferior  strait  is  much  less  dangerous  than  at  the  brim. 

If  the  head  fail  to  ent^T  the  pelvis,  we  have  to  inquire  whether  the 
result  be  due  to  absolute  deficiency  of  the  pelvic  space,  or  to  the  fact 
that  the  sagittal  suture  of  the  head  corresponds  to  the  shortened  ob- 
lique diameter.  In  the  first  event  the  case  becomes  a  good  one  for 
laparo-elytrotomy,  while  in  the  second  version  should  be  performed 
with  a  view  to  bringing  the  long  cephalic  diamctvr  into  correspond- 
ence with  the  opposite  longer  diameter  of  the  pelvis.  If  extraction  is 
then  found  to  be  impassible,  perforation  can  still  be  performed  npon 
the  after-coming  head. 

II.  The  Kyphotic  Pelvis. 

Morbid  Anatomy. — The  characteristic  deviations  of  a  kyphotic  pel- 
vis from  the  normal  type  are  due  to  the  unnatural  direction  in  which 
the  weight  of  the  superimposed  trunk  is  communicated  to  the  base  of 
the  sacrum,  as  the  result  of  an  existing  antero-posterior  spinal  cur- 
vature. If  a  dorsal  kyphosis  be  entirely  compensated  by  a  lumbar 
lordosis,  the  former  may  entail  no  pelvic  distortion.  As  a  rule,  the 
deformity  is  most  marked  with  lumbar  and  sacral  kvphoses,  which 
admit  of  no  compensatory  lordosis,  and  least  apparent  with  remote  dor* 
sal  kyphoses.  The  effect  of  the  altered  direction,  in  which  the  weight  of 
•  "Am.  Jour,  of  Obstet.,"  1879,  p.  869. 
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the  trunk  is  transmitted  to  the  sacrnm,  is  to  force  the  latter  more  deeply 
between  the  ossa  innominata  and  to  rotate  its  upi>er  portion  in  a  )ios- 
terior  direction.  The  displacement  backward  of  the  inferior  extremity 
of  the  trunk  causes  the  center  of  gravity  to  be  thrown  far  behind  the 

acetabula,  and  produces  a 
consequentdiminution  in  the 
obliquity  of  tl»e  pelvis  by  ele- 
vating the  anterior  pelvic  pa- 
rietes.*  The  change  in  the 
pelvic  obliquity  is  autago- 
ni/ed  by  the  ilio-femoral  liga- 
ments, and  the  result  of  these 
opposing  forces  t  isasfollows  : 
The  aaerum  is  narrowed  and 
elongated  by  tlie  traction 
from  behind  and  above,  and 
its  upper  part  is  displaced 
backward.  Its  transverse  con- 
cavity is  increased  and  its 
longitudinal  concavity  dimin- 
ished. J  The  bodies  of  the 
sacral  vertebrie  are  on  a  plane 
posterior  to  their  transverse 
processes.  The  i)romontory 
is  high  and  is  directed  far 
backward.  The  upper  ante- 
rior surface  is  sometimes  convex  while  the  concavity  of  the  lower  part 
is  pn>served.  and  an  S-like  shape  is  thus  imparted  to  the  sacral  curve, 
The  higher  anterior  sacral  foramina  look  upward.  Owing  t^o  the  ten- 
sion of  the  ilio-fcmoral  ligaments,  the  anterior  inferior  spinous  pro- 
cesses of  the  ilium  are  well  developed.  The  linete  ilin-pfirlinetB  are 
only  slightly  curve<i.  The  sub-pubic  arch  is  narrowed.  The  spines 
and  tuberosities  of  tije  ischia  are  abnormally  approximated.  Owing 
to  the  narrowness  of  the  sacrum,  the  posterior  superior  iliac  spines  are 
in  close  proximity  to  each  other,  while  the  spines  and  crest  of  the 
ilium  are  more  remote  than  in  a  normal  pelvis.  The  venters  of  the 
ilia  are  expanded  and  directed  to  the  front.  The  transverse  diameter 
of  the  false  pelvis  is,  therefore,  increased,  while  that  of  the  true  pelvis 
is  diminished.  The  symphysis  is  prominent,  the  horizontal  pubic  rami 
meeting  at  an  acute  angle.  At  the  inlet  the  oblique  and  the  conjugate 
diameters  are  elongated  and  the  transverse  diameter  curtailed.  In  the 
true  pelvis  the  transverse  diameters  are  considerably,  and  the  antero-pos- 
terior  diameter  slightly  shortened.  These  diameters  become  still  more 
•  Lanok,  "  Arcli.  f.  fiynack.,"  Dd.  i,  1870,  p.  231. 
\  SprtfiELBtRO,  "  Lfhrbuch,"  p.  483. 
}  Busuir,  "  Moastsschr.  (.  GebartHk.,"  Bd.  zxrii,  1800,  p.  81>. 
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contracted  as  the  outlet  is  approached.*  If  a  lumbo-sacral  kyphosia  be 
present,  the  sacrum  is  shortened  and  very  narrow.  II  this  kyphosis  be 
situated  very  low  down,  it  may  bo  comijcnsated  for  by  a  low  lumbar 
lordosis,  which  overhangs  and  materially  contracts  the  pelvic  iuleuf 

Etiology. — The  cause  of  the  spinal  curvature  resulting  in  kyphotic 
pelvis  is  usually  caries  of  the  vertebrae.  J 

Diagnosis. — The  antecedent  history  and  the  discovery  of  kypboaii 
will  render  the  existence  of  this  form  of  pelvis  probable.  On  more 
careful  physical  examination,  the  shape  and  position  of  the  sacrum, 
the  short  interval  between  the  spines  and  the  tuberosities  of  the  is- 
chium aud  the  posterior  superior  iliac  spines,  the  wide  separation  of  tbn 
anterior  sujicrior  iliac  spines,  the  narrow  pubic  arch  and  prominent 
symphysis,  the  flatness  of  the  iliac  venters,  and  the  difficulty  experi- 
enced in  reaching  the  promontory,  will  establish  the  diagnosis.  The 
differential  diagnosis  between  a  kyphotic  pelvis  and  one  deformed  by 
osteomalacia,  with  which  it  is  sometimes  confounded,  will  bo  readily 
made  by  reference  to  these  distinctive  features  and  to  the  fact  that 
the  transverse  diameters  of  the  false  pelvis  are  elongated  in  a  kyphotic 
pelvis,  the  reverse  obtaining  in  osteomalacia. 

Prognosis. — The  amount  of  obstruction  offered  to  parturition  will 
naturally  depend  upon  the  grade  of  the  pelvic  contraction.  Thp 
prognosis  for  the  mother  is  not  exceedingly  grave  unless  the  oatlrt 
be  extremely  contracted.  The  prospects  for  the  preservation  of  lh# 
child's  life  are  nnfavorable.  In  some  instances,  as  in  a  case  recently 
reported  by  Korsch,"  there  exists  a  considerable  amount  of  mpbility  in 
the  pelvic  joints,  which  permits  an  enlargement  of  the  outlet  and  fa- 
ciliUitos  the  parturient  process. 

Treatment. — Dr.  I.  K  Taylor  has  recently  reported  a  case  of  ex* 
treme  pelvic  kyphosia,  where  the  distance  between  the  ischia,  tneasurtd 
by  me  with  gi-eat  care,  did  not  exceed  one  inch  and  three  fourths.  In 
the  patient's  first  pregnancy  lie  delivered  her  by  craniotomy.  She 
was  out  of  bed  on  the  tenth  day.  At  her  second  confinement.  Dr. 
Taylor  resorted  to  Porro's  operation,  with  a  view  to  saving  the  life 
of  the  child.  The  latter  object  was  accomplished,  and  the  woman 
lived  twenty-one  days,  but  died  eventually  of  juilmonary  eml»oli.'<m 
following  ])l)legmasia.  It  is  obvious  that  in  this,  as  in  all  other 
forms  of  pelvic  conti-action,  the  treatment  will  be  determined  by  the 
extent  of  the  deformity.  In  the  extreme  grades,  however,  the  comjiara- 
tively  favorable  results  of  crnniotomy,  when  performed  after  tJie  head 
has  entered  the  jwlvic  cavity,  would,  except  for  the  interests  of  tbe 
child,  give  to  that  operation  the  preference  over  the  Caesurcan  section. 

•  HCtkb,  "  Ztwhr.  f.  GeburUh.  u.  Gjmack,"  B<1.  t,  1880,  p.  22, 
f  FEm.i;<o,«'  .\reh.  f.  Gj-nitk.,"  M.  iv,  1872.  p.  2. 

}  N'Et  OI;llAl•Kl^  "  Monatsschr.  f.  Gcburtsk.,"  Hd.  xiii,  1863,  p.  297. 

•  KouKcR,  "  Eiii  wilirend  dcr  Gcburt  eon«(atirtcr  Full  von  Bcncglichkelt  dcr  Gclenk 
Torbindungnn  dvs  kj-photiBcUcn  Beckons,"  "  Arch.  I.  Gvoack  ,"  vol.  xix,  p.  476. 
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III.  ScoLio-BACHinc  Pelvis. 

A  brief  allusion  must  bo  made  to  the  anatomical  characteristics  of 
a  purely  rachitic  pelvis,  in  order  to  render  the  diffcrencea  between  it 
and  a  scolio-rachitic  pelvis  intelligible.  The  leading  pathological 
features  of  the  infantile  rachitic  pelvis  consist  in  expansion  of  the  sub- 
pubic arch,  prominence  and  lowering  of  the  promontory,  widening  and 
elongation  of  the  sacrum,  flatness  of  the  venters  of  the  ilia,  between 
which  there  is  an  abnormally  wide  interval,  and  in  an  irregularly 
rounded,  triangular,  or  kidney-shaped  pelvic  inler.*  These  anatomical 
features  are  not  altered  by  the  supervention  of  a  scoliosis,   but  the 

latter  adds  to  the  deformity  al- 
ready existing  its  own  patho- 
logical characters.  The  latter 
combine  to  produce  a  marked 
unilateral  asymmetry  of  the 
pelvis,  f  The  most  ordinary 
form  of  scoliosis  consists  in  a 
deviation  of  the  dorsal  vertebrae 
to  the  right  and  a  compensa- 
ting lumbar  curve  to  the  left. 

The  adult  scolio-rachitic  jjcI- 
vis  presents  many  points  of  re- 
semblance to  the  infantile,  its 
leading  peculiarities  being  the 
following:!  The  entire  pelvis 
is  inclined  toward  the  side  of 
the  lumbar  curve,  and  rests 
chiefly  upon  the  corresponding 
thigh.  The  cause  of  the  pelvic 
asymmetry  is  to  be  sought  in 
the  increased  weight  thus 
thrown  upon  the  contracted 
half  of  the  pelvis  and  in  the  counter-pressure  exerted  upon  its  ar- 
ticular surface.  The  contracted  half  of  the  pelvis  is  higher  and 
more  inclined  than  its  fellow.  The  sacrum  has  sunk  deep  between 
the  ilia,  and  is  narrower  upon  the  side  of  the  lumbar  scoliosis.  The 
I  sacral  vertebral  bodies  are  sometimes  displaced  forward,  project- 
ing beyond  the  lat<jral  masses.  The  promontory  is  displaced  toward 
the  contract«l  side,  and  the  corresponding  lateral  mass  is  often 
narrowed.     There  is  rarely  anchylosis  of  the  hip-joint.     The  ilium 

•  FraLiNO,  "  Areh.  t.  OynscU.,"  Bd.  x,  1S76,  p.  1 ;  Ibul.,  Bd.  xl,  1877,  p.  173. 
f  Kehmb,  "Arch.  f.  Oyniick.,"  Bd.  v,  1873,  p.  80. 

X  LtoroLO,  "D(u  skoliotiBobes  und  kyphotiacb-rkclUtiuhes  Becken,"  Leipsic,  I87S, 
p.  7. 


Flo.  828.— Specimen  of  •coUc-rocMtic  pelvis. 
(Litzmann. ) 
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5s  erect,  looks  inward,  and  is  narrowed  antero-posteriorly.  Its  ctwsl 
is  higher  than  that  of  the  opposite  side.  The  symphysis  is  dii- 
plnced  toward  the  uncontracted  half  of  the  pelvis.     The   ili'  ■ti 

line  makes  a  sharp  curve  inward  near  the  sacro-iliac  syin  -li, 

and  then  pursues  an  undulatory  course  to  the  sj'mphysis,  being  notablj 
bent  inward  opposite  the  acetabulum.  Oa  the  uncontracted  side  Uw 
corresponding  line  forms  a  large  and  rounded  arch.  The  tuber  iacliii 
on  the  side  of  the  lumbar  scoliosis  is  turned  outward.  The  obliitw 
diameter  of  this  side  is  greater,  but  the  distance  between  the  Eacnim 
and  the  acetabulum  {distantia  sacro-cofyhndea)  is  much  shorter  than 
on  the  uncontracted  side.  The  plane  of  the  inlet  is  obliquely  oordi- 
form,  being  contracted  upon  the  side  of  the  lumbar  scoliosis  and  ex- 
panded on  the  other.  Exactly  the  reverse  conditions  obtain  at  th« 
pelvic  outlet.*  The  conjugata  vera  is  notably  shortened  by  the  pnv 
truding  promontory.  The  antero-posterior  diameter  of  the  outlet, 
although  contracted,  still  far  surpasses  the  conjugata  vera  in  length. 
Other  and  independent  pathological  conditions  may  aggravate  th* 
obstruction  caused  by  the  peculiar  deformity  in  qnestion.  Thus,  Hu- 
gcnberger  describes  a  case  of  scolio-raehitic  pelvis  complicated  by 
an  extensive  sacral  hydrorachis.f 

The  peculiar  deformity  of  a  scolio-rachitio  pelvis  obstructs  de> 
livery  by  so  narrowing  the  space  between  the  acetabuhim  and  the 
sacnim  as  to  prevent  any  part  of  the  fetal  cranium  from  engaging  in 
it.  Rotation  is  thus  prevented,  and  the  delivery  must  be  accom- 
plished, if  indeed  it  be  possible,  by  the  same  mechanism  obtaining  in 
a  justo-minor  pelvis,  the  conjugutji  vera  of  which  would  be  here  rep- 
resented Ijy  the  distantia  sacro-cotyloidca,  and  the  transverse  diami^r 
of  which  would  correspond  with  the  oblique  diameter  of  the  aucoo- 
tracted  side. 


IV.  Robert's  Ancutlosed  and  Transversely  Conteactbd  Pelvisl 

• 

This  very  rare  form  of  contracted  pelvis'  was  first  described  by 
Robert,  in  1842.     Its  leading  characteristics  are  bilateral  P!jcri>-ili»c 
anchylosis,  and  absence  or  rudimentary  development  of    the  sjicml 
lateral  masses.     The  sacrum  is  consequently  very  narrow,  and  only 
slightly  wider  at  its  upjjer  than  at  its  lower  extremity.     The  longi- 
tudinal and  transverse  concavities  of  the  bone  are  nearly  or  quite  olh 
literated.     In  some  cases  the  normal  transverse  concavity  is  trans- 
formed into  a  convexity.     The  sacrum  is  deeply  pressed  between  the 
ossa  innominata.     The  posterior  superior  iliac  spines  are,  consoqnent- 
]y,  closely  approximated,  and  the  ilia  project  far  above  the  base  of 
the  sacrum.     The  promontory  encroaches  considerably  upon  the  snpe 
rior  strait.     The  iliac  venters  are  flattened  and  directed  anteriorly. 
*  Lkofold,  op.  fit.,  p.  10. 
f  IIuuENOEROEB,  "Arcb.  f.  Gjrnack  ,"  Bd.  xir,  p.  t 
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Fio.  £89.— Robert' d  pelvut.     (Lombl.j 


with  its  apex  directed  anteriorly. 


The  linesB  ilio-pectineae  are  slightly  or  not  at  all  curved,  and  abnor- 
mally approximated.     The  descending  rami  of  the  pubea  unite  at  an 

acute  angle.  The  ischiatic  spines 
and  tuberosities  are  in  close  prox- 
imity to  each  other  and  to  the 
lateral  margins  of  the  sacrum. 
The  dimensions  of  the  pelvis  are 
materially  altered. 

The  transverse  diameter  is  not- 
ably diminished  and  grows  short- 
er from  above  downward,  so  that 
at  the  outlet,  in  marked  cases,  it 
is  represented  by  a  mere  crevice 
between  the  ischia  and  the  pubic 
bones.  The  form  of  the  inlet  is 
that  of  a  long  and  narrow  wedge 
The  average  diameter  of  the  outlet 
is  less  than  two  inches.*  The  an tero- posterior  diameter  is  either  of 
normal  length  or  but  slightened  shortened,  since  the  projection  of  the 
promontory  is  compensated  for  by  the  absence  of  the  normal  outward 
curve  of  the  lateral  borders  of  the  inlet.  The  pelvic  canal  is  deeper 
than  in  a  normal  pelvis.  In  some  oases  there  is  asymmetry  of  the  two 
lateral  lialves  of  the  pelvis. 

Etiology. — The  decisive  agency  in  the  production  of  the  deformity 
under  consideration  is  the  narrowness  of  the  sacrum,  which  is  chiefly 
due  to  the  diminished  breadth  of  its  lateral  masses,  but  also  in  a  cer- 
tain measure  to  the  small  transverse  diameter  of  the  bodies  of  tiie 
sacral  vertebrte.  Diversities  of  opinion  prevail  regarding  the  connec- 
tion between  the  narrowness  of  the  sacrum  and  the  sacro-iliac  synos- 
tosis. 

Some  authors  consider  deficient  development  of  the  centers  of  ossi- 
fication of  the  lateral  masses  as  the  primary  event  and  the  anchylosis 
as  dependent  upon  this.  Others  regard  the  synostosis  as  the  primary 
change  which  determines  the  atrophy  of  the  lateral  masses,!  ^^^  yiiri- 
ously  refer  it  to  inflammatory  processes  or  to  arrested  development.! 
In  some  cases  it  would  seem  that  the  sacrum  was  originally  of  normal 
breadth,  but  was  narrowed  and  united  with  the  ilium  by  osteitis  and 
arthritis."  The  transverse  convexity  of  the  anterior  sacral  surface  is 
explained  by  ti»e  fact  that  the  bodies  of  the  vertebrie  arc  pressed  for- 
ward by  the  weight  of  the  superimposed  trunk  after  the  union  of  the 
saoral  lateral  masses  with  the  ilia,  and  at  a  time  when  the  connections 

•  BriEOELomo,  "  Lehrbuch,"  p.  482. 

f  LiTZMAKK,  "  Die  Formen  des  Bcckene,"  Berlin,  1861,  p.  62. 
{  KEiinER,  "  Monautschr.  f.  Gcburtsk.,"  Ed.  xuir,  1869,  p.  20. 

*  Kliimwacbteb,  "  Arab.  t.  Gjrnsek.,"  Bd.  i,  p.  156. 
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between  the  bodies  and  the  lateral  masses  are  still  pliable  and  rield- 
ing.  The  close  approximation  of  the  ilia  and  their  parallel  conne  are 
referable  to  the  narrowness  of  the  sacrum  and  to  increased  lateral 
pressure  upon  the  acetabnla.*  The  combined  action  of  these  agencies 
produces  the  narrowness  of  the  sub-pubic  arch,  the  acutely  angular 
junction  of  the  descending  pubic  rami,  the  approximation  of  the  iliac 
crests  and  the  straight  course  of  the  lineaB  ilio-pectiueaa. 

Diagnosis. — The  diagnosis  is  partly  based  upon  the  abnormal  ap- 
proximation of  the  posterior  superior  iliac  spines,  which  almost  coTer 
the  deeply  seated  spinous  process  of  the  last  lumbar  vertebra,  and  upon 
a  similar  approximation  of  the  trochanters,  of  the  tubera  ischii,  and  of 
the  iliac  spines  and  crests.  A  vaginal  examination  then  revi-als  th* 
parallel  course  of  the  descending  pubic  rami  and  the  striking  diminn- 
tion  of  the  transverse  diameter.  The  differential  diagnosis  between 
the  Robert  and  the  kyphotic  pelves  is  based  upon  the  absence  of 
a  kyphosis  in  the  former  and  upon  the  striking  difference  between  tb» 
respective  transverse  diameters. 

Prognosis. — This  is  very  bad  for  the  mother,  inasmnch  as  labor  it 
completely  obstructed  by  the  deformity,  and  operative  interfer«floe  ii 
always  indicated. 

The  Csesaroan  section  offers  the  only  hope  of  preserving  the  child*! 
life. 

V.  Spondylolisthetic  Pelvis. 

This  rare  form  of  contracted  pelvis  was  first  described  by  BokiLan- 
sky  in  1839.  Its  principal  pathological  feature  consists  in  the  sepa- 
ration of  the  last  lumbar  from  the  first  sacral  vertebra  and  in  thedescent 
of  the  body  into  the  pelvis,  where  the  inferior,  or  in  an  extreme  case 
the  posterior,  surface  of  the  body  of 
the  last  lumbar  rests  ujwn  the  ante- 
rior surface  of  the  first  sacral  verte- 
bra. The  anterior  surface  of  the  last 
lumbar  vertebra  is  directed  downwarfl. 
The  anterior  surfaces  of  the  fourth, 
third,  and  second  lumbar  vertebrw 
form  an  arch,  the  most  prominent 
part  of  whicii,  being  nearest  the  sj-m- 
physis,  replaces  tlie  normal  promon- 
tory. The  result  of  this  displace- 
ment is  a  considerable  diminution  in 
the  antero-posterior  diameter  of  tlie 
pelvic  inlet  The  descent  of  the  lum- 
bar portion  of  the  spine,  which  is  gradually  accomplished,  is  :i;iri  ;  a 
by  atrojjliy  of  the  iatervertebnil  cartilages,  and  frcquenth  l.y  u^-^- 

*  LmvA5X,  op,  cit,  p.  W, 
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ons  union  between  the  bodies  of  the  Inmbar  and  sacral  vertebras. 
The  weight  of  the  superimposed  trunk  being  now  transmitted  to 
the  anterior  surface  of  the  sacrum,  instead  of  to  its  base,  the  pel- 
vic center  of  gravity  is  disphiced  forward.  This  is  compensated 
for  by  a  diminution  in  the  normal  pelvic  inclination,  the  anterior 
portion  of  the  pelvis  being  tilted  slightly  upward.  The  pressure 
upon  the  anterior  surface  of  the  sacrum  forces  its  base  backward. 
The  posterior  superior  iliac  spines  are  thus  widely  separated,  and  the 
apex  of  the  sacrum  is  thrown  forward,  encroaching  upon  the  antero- 
lX)sterior  diameter  of  the  outlet.  In-  a  case  cited  by  Breslau,*  the 
eacro-iliac  synchondrosis  possessed  great  mobility. 

The  traction  u])on  the  ilio-fcmoral  ligaments,  which  approximates 
the  tubera  ischii,  and  the  lateral  disphujement  of  the  ilia,  due  to  re- 
cession of  the  sacrum,  produce  a  shortening  of  tlie  transverse  pelvic 
diameter,  which  becomes  more  marked  in  proportion  as  the  outlet  is 
approached. 

According  to  the  recent  investigations  of  Neugebaner.f  the  spon- 
dylolisthetic pelvis  is  far  from  being  a  very  rare  anomaly.  Thus  Xeuge- 
bauer  has  succeeded  in  collecting  from  various  sources  twenty-three 
anatomical  preparations  and  thirty  clinical  observations  made  on  living 
persons. 

Etiology  — Neugebauer,  who  has  studied  with  unwearied  patience 
and  zeal  the  anatomical  specimens  preserved  iu  the  museums  of  Eu- 
roiJe,  has  shown  that  in  true  spondylolisthesis  the  body  of  the  verte- 
bra alone  is  concerned  in  the  forward  displacement,  the  arch,  the 
spine,  and  the  transverse  processes  remaining  in  .n(u.  The  spinal 
canal  undergoes,  therefore,  an  antero- posterior  elongation,  and  the  cord 
is  not  subjected  to  pressure.  This  elongation  takes  place  at  the  junc- 
tion of  the  arch  with  the  body.  It  does  not  appear  to  be  due  either 
to  caries  or  an  inflammatory  process.  The  original  cause  of  the  anom- 
aly Ncugebaucr  attributes  in  many  cases  to  a  congenital  separation 
of  the  arch  from  the  body  of  the  fifth  lumbar  vertebra,  due  to  defect- 
ive ossification,  in  rare  instances  to  traumatic  fracture  of  the  sacral 
articular  processes,  and,  in  some  cases,  probably  to  fracture  of  the 
arches  due  to  traumatism.  This  latter  cause  he  admits,  however,  to 
bo  hypothetical,  as  where  fractures  have  been  observed  it  is  not  pos- 
sible to  determine  whether  they  occurred  primarily,  or  whether  they 
resulted  secondarily  from  the  strain  placed  upon  them  in  the  forwartl 
and  downward  movements  of  the  vertebral  body. 

In  a  few  instances  the  etiology  remains  unsolved.  The  deformity 
never  occurs  suddenly,  but  progresses  slowly  under  the  pressure  of  the 
trunk  until  the  gliding  movement  is  arrested  by  bony  union  between 

*  Brssuo,  "  MoiiBtsMhr.  f.  Ocburtsk.,"  Bd.  xriil,  ISSl,  p.  411. 
t  Dk.  Fkanz  Lrnwio  NicarnAncn,  "Arch.  f.  Gyntek.,"  toI.  xiz,  p.  441;  toL  u,  p. 
133;  vol.  xxii,  p.  847;  voL  ixv,  p.  347. 


522 


THE  PATHOLOGY  OF  LABOE. 


the  lumbar  and  sacral  vertebra.  Bcpcated  pregnancies  furnish  me- 
chanical conditions  favoring  the  spond}  lulisthciiis,  though  pregnancy  ii 
not  an  essential  element  in  the  causation,  as  the  acciden  t  has  been 
observed  lu  males. 

Diagnosis. — As  a  result  of  the  deformity,  the  abdomen  is  protuber- 
aut  and  the  thorax  is  suuken  between  the  prominent  iliac  crests. 
The  trunk,  therefore,  appears  shortened,  while  the  extremities  are 
relatively  of  disproportionate  length  ;  the  width  between  tlie  trochan- 
ters is  iucreased  ;  the  nates  are  flattened  and  pointed  below  with  deep 
lateral  depressions,  so  that  the  posterior  asjiect  of  the  buttocks  po^ 
sesses  a  heart-shape  and  the  base  of  the  sacrum  and  the  posterior  supe- 
rior spines  of  the  ilium  are  prominent.  Along  the  spine  u  deep  lambo- 
dorsal  furrow  is  observable,  and,  owing  to  the  diminished  j»elvic  incli- 
nation, the  external  genitals  are  directed  to  the  front.  The  gait 
of  patients  suffering  from  spondylolisthesis  is  jieculiar.  The  Btefw 
are  short,  the  toes  are  but  slightly  turned  out,  and  the  footprints  fol- 
low one  another  in  nearly  a  straight  line.  It  is  not,  however,  easy  to 
determine  by  external  examination  alone  the  difference  between  spon- 
dylolisthesis and  a  deep-seated  lumbo-sacral  kyphosis.  The  internal 
examination  is  best  made,  according  to  Neugebauer,  in  the  upright  or 
lateral  position.  To  determine  the  existence  of  the  angle  formed  by  the 
projecting  lumbar  vertebra,  the  finger  should  bo  introduced  nlunf  the 
anterior  vaginal  wall  in  the  axis  of  the  sujierior  strait  directly  to  the 
spinal  column,  and  theu  should  be  passed  downward  to  the  seat  of  dif- 
placement,  carefully  feeling  in  the  descent  the  spinal  vertebraa  and 
the  extent  to  which  the  spine  covers  the  pelvic  brim. 

Olshausen  *  first  announced  the  fact  that  the  point  of  division  of 
the  abdominal  aorta  into  the  common  iliac  arteries  is  displaced  down- 
ward by  the  descending  lumbar  vertebrae  to  such  an  extent  as  to  en- 
able the  palpating  finger,  introduced  into  Douglas's  cul-de-gar,  to  de- 
tect pulsation  in  these  vessels.     Hartmann  f  was  enabled  to  feel  the 
point  of  the  aorta's  division  on  the  upper  border  of  the  fourth  lum- 
bar vertebra,  and  Breslau  J  felt  a  pulsating  vessel  in  the  same  situa- 
tion.   Nougebauer  states  that  this  displacement  is  not  pathognomonic, 
but  may  lie  observed  in  other  instances  of  spinal  lordosis.     The  spon- 
dylolisthetic lordosis  may  be  mistjiken  for  the  sacral  deformity  pei'ul- 
iar  to  a  rachitic  pelvis.     Breisky  •  suggests  that  this  error  may  be 
avoided  by  attention  to  the  fact  that  in  the  rachitic  pelvis  the  sacral 
lateral  masses  pass  outward  from  the  projecting  promontory,  while  id 
spondylolisthesis  one  can  feel  at  the  pelvic  inlet  only  the  rounded 


iSft. 


*  Olsracskn,  "  Monatoachr.  f.  Gcbartak.,"  Bd.  xxiii,  p.  804. 

f  liARTMANN,  "  Mooatssohr.  L  0«buruk.,"  Bd.  xxr,  1865,  p.  469 ;  Bd.  sxsi,  IMS,  p 
i. 
I  Breslait,  "  MoDsUsuhr.  f.  Oeburtsk.,"  Bd.  xriii,  p.  411. 

•  BuiBRT,  loc  ciL,  p.  9. 
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prominence  of  a  single  rertebral  bodj  without  laterally  expanding 
wings.  The  projecting  angle  made  by  the  body  of  the  last  lumbar 
vertebra  with  the  anterior  surface  of  the  sacrum  is  also  easily  accea- 
eible  to  palpation. 

Prog^nosis. — The  prognosis  in  cases  of  the  spondylolisthetic,  as  in 
other  forms  of  contracted  pelvis,  depends  upon  the  degree  of  the  ob- 
struction of  tjje  brim,  and  such  collateral  conditions  as  the  size  of  tljc 
child,  the  strength  of  the  pains,  and  the  position  of  the  head  at  the 
jwint  of  entry  into  the  pelvis.  Other  things  being  equal,  a  deviation 
of  the  spine  from  the  median  line  is  a  favorable  condition. 

Swedelin,*  from  a  careful  study  of  the  clinically  observed  cases, 
concludes  : 

1.  That  where  the  false  conjugate  measures  above  3.i  inches  no  dis- 
turbance of  labor  is  to  be  anticipated. 

2.  When  the  false  conjugate  measures  from  3  to  3^  inches,  preg- 
nancy may  be  jiermittod  to  proceed  to  term,  as  labor  at  term  may  be 
expected  to  terminate  favorably  for  both  mother  and  cliild,  without 
the  intervention  of  severe  operative  measures. 

3.  Labor  at  term,  with  a  false  conjugate  measuring  between  2*  to 
3  inches,  is  extremely  dangerous  for  the  child  ;  the  prognosis  for  the 
mother  is  likewise  bad. 

4.  With  less  than  2^  inches  in  the  false  conjugate,  extraction  of 
the  child  without  craniotomy  is  hardly  possible. 

5.  In  multipara;  the  prognosis  is  the  more  serious  in  cases  where 
the  previous  labor  was  diflBcult. 

He  advises,  therefore : 

1.  Induction  of  premature  labor  at  the  thirty-second  week,  with  a 
false  conjugate  of  less  than  2f  inches. 

2.  Induction  of  premature  labor  at  the  thirty-second  week  with  a 
false  conjugate  measuring  between  2}  and  3^  inches. 

3.  Between  3^  and  3^  inches,  it  is  best  to  await  the  end  of  gesta- 
tion, unless  the  feeble  condition  of  the  patient  contra-indicates  a  wait- 
ing policy,  in  which  case  premature  labor  should  bo  induced  in  the 
thirty-sixth  week. 

4.  Premature  labor  is  not  indicated  with  a  false  conjugate  exceed- 
ing 3i  inches. 

5.  If  the  end  of  gestation  has  been  reached  with  a  false  conjugate 
of  less  than  2i  inches,  wait  until  danger  threatens  the  patient,  and 
then  decide  between  craniotomy  and  the  Csesarcan  section 

6.  With  a  false  conjugate  of  less  than  2*  inches,  the  Caesarean  sec- 
tion is  called  for. 


•  SwKnsMs,  "  Ein  nctier  Fall  ron  klinUcb  beobscbtctcr  Spondyloluitliesia," 
Oyiuek.,"  rol,  xxii,  p.  300, 1S80. 
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VI.  Funnel-shaped  Pelvis. 

This  term  has  been  applied  to  two  varieties  of  deformed  pelvei. 
both  of  which  are  exceedingly  rare.  The  inlet  of  the  first  variety 
is  either  normal  or  but  slightly  contracted  in  all  its  diameters,  but  iU 
canal  is  gradually  and  progressively  narrowed  as  the  outlet  is  aj>- 
proached.  The  contraction  affects  chiefly  the  transverse  diameter; 
but  either  this  alone,  the  anteroposterior  diameter  alone,  or  both  to- 
gether, may  be  shortened.  The  lateral  pelvic  walls  converge  conside^ 
ably,  particularly  in  the  vicinity  of  the  outlet  The  descending  rami 
of  the  pubic  bones  are  closely  approximated,  so  that  the  snb-pubic 
arch  forms  an  acute  angle.  The  spines  and  tuberosities  of  the  ischit 
are  in  close  apposition.*  The  sacrum  is  elongated  and  but  slightly 
curved,  its  position  resembling  that  of  the  sacrum  in  a  kyphotic  pelvis. 
It  will  be  seen  that  these  deformities  produce  a  close  resemblance  lo 
the  typical  male  pelvis.  Pelves  of  this  variety  are  frequently  some- 
what unsymmetrical. 

The  second  variety  of  the  funnel-shaped  pelvis  is  so  exceedingly 
rare  as  to  require  only  a  passing  notice.  In  this  instance  the  defonn- 
ity  is  exactly  the  reverse  of  that  just  described,  the  inlet  being  very 
narrow  in  either  one  or  in  all  of  its  diameters,  while  the  outlet  is  of 
normal  size  or  even  abnormally  wide  in  one  or  more  directions. f 

Etiology. — The  causes  of  this  deformity  are  imperfectly  n^de^ 
stood.  The  former  variety  is  believed  to  be  due  to  arrest  of  deveIo|K 
ment  in  the  sacral  lateral  masses  and  to  other  causes  cooperating  to 
alter  the  direction  in  which  the  weight  of  the  trunk  is  normally  tran«- 
mitted  to  the  sacrum.  This  view  seems  to  be  confirmed  by  Schroedert 
observation  that  the  funnel-shaped  pelvis  is  of  unusual  frequency  in  a 
certain  German  province,  where  the  children  are  carried  n|>on  the 
back  in  a  position  intermediate  between  the  erect  and  the  i  it 

jwsture.J    The  weight  of  the  body  would  in  this  case  be  trr  ._d 

to  the  sacrum  from  above  and  in  front,  as  in  the  kyphotic  pvlvii>, 
rather  than  from  behind  and  above,  as  is  the  case  in  a  nuttiral  posi- 
tion, and  the  i)clvi8  would  neither  acquire  its  normal  anterior  curva- 
ture nor  its  posterior  inclination.  The  same  theory  explains  the  fail- 
ure of  the  sacrum  to  exert  its  usual  wedge-like  action  in  separating  the 
ossa  innominato,  and  accounts  for  the  consequent  approximation  of  the 
tubera  and  spines  of  the  opposite  ischia. 

Diagnosis.— In  coses  of  slight  deformity  the  diagnosis  is  difficult 
In  well-marked  cases  the  approximation  of  the  ischial  tuberoeiiies,  the 
slight  divergence  of  the  pubic  rami,  and  the  acute  sub-pubic  angle  are 
readily  appreciated.     Arrest  of  the  head  after  it  has  already  deaccndcd 

*  PopPE^  "  Monatsochr.  f.  GeburUk.,"  Bd.  xxriil,  1869,  p.  224 ;  BaAOir.  ••  Xtth.  L 
OjTiaek.,"  Bd.  iii,  I87n,  p.  154. 

f  Sfuoxuiebo,  "  Lcbrbucb,"  p.  472.  ^  ScBAODEit,  "  Lehrbucb,"  p. 
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into  the  true  pelvis  will  often  be  the  first  circumstance  serving  to  di- 
rect the  attention  to  the  possible  existence  of  fannel-shaped  pelvis. 
Pelvic  menstruation,  with  particular  reference  to  the  distance  between 
the  spines  of  the  ischia  and  to  the  width  of  the  sacrum,  will  establish 
the  diagnosis. 

Prognosis. — In  the  slighter  grades  of  funnel-shaped  pelves,  the 
prognosis  is  not  grave.  If  llie  deformity  be  marked,  however,  the 
child's  life  must  almost  invariably  be  sacrificed  ;  und  gangrene  of  the 
maternal  soft  parts,  with  resulting  cicatrices  and  fistulae,  or  even  with 
caries  of  the  pubic  bones,  may  be  the  consequence  of  the  excessive 
I)re3sure  to  which  these  tissues  are  liable.  In  a  case  reported  by  Schar- 
lau  the  lesions  already  mentioned  were  accompanied  by  perforation  of 
the  fundus  uteri  from  gangrene,  and  by  rupture  of  the  right  sacro-iliac 
artery.* 

The  treatment  consists  in  the  induction  of  premature  labor,  or,  at 
term,  in  a  cautious  attempt  to  deliver  with  forceps.  Should  moderate 
tractions  fail  to  advance  the  head,  perforation  and  extraction  with  the 
cranioclast  should  be  resorted  to. 

VII.  Pelves  deformed  by  Osteomalacia. 

Osteomalacia  is  almost  confined  to  females,  and  appears,  ordinarily, 
in  the  puerperal  state.  It  usually  attacks  fully-developed  bones,  but 
may,  rarely,  affect  them  during  their  period  of  growth.  It  is  gener- 
ally observed  in  multipars,  although  primipara  are  in  exceptional  cases 
its  victims.  Each  succeeding  preg- 
nancy is  usually  attended  by  a  pro- 
gressive development  of  the  diseaj^e. 
which  may,  however,  become  non- 
progressive, or  even  be  completely 
and  jjermanently  arrested,  f  In  a 
case  of  this  kind  the  bone  is  restored 
to  its  normal  histological  state,  al- 
though its  deformity  remains.  Os- 
teomalacia may  involve  the  entire 
osseous  system,  or  be  confined  to  in- 
dividual bones.  In  the  latter  case 
the  long  bones  and  the  vertebne  are 
most  frequently  diseased.  J  In  pu- 
erperal osteomalacia  the  pelvis  and 
the  vertebne  are  predominantly  and 
often  exclnsivoly  affected.  The  dis- 
18  regaixled  as  an   osteomye- 

*  SCRAIU.AC,  "  Moiuitracfar.  f.  Oeburbik.."  Bd.  nrti,  1866,  p.  I. 
t  Wmckkl,  "  MonalMcbr.  f.  Gcburtsk.,"  Ed.  iiiii,  li*fl4.  p.  821, 
t  Litsmasin,  "Die  Fonncn  des  Beckena,"  Berlin,  1861. 
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litis,  which,  beginning  in  the  center  of  bones,  advances  toward  tbeir 
periphery.  The  esaeutial  pathological  process  consists  in  the  absorp- 
tion of  calcaroouB  matter,  through  the  Haversian  canals,  and  in  ibe 
substitution  of  hvixjrtrophic  medullary  tissue  for  the  softened  o«#- 
0U8  structures.*  The  natural  result  of  the  changes  is  great  friability 
or  pliability  of  the  bones,  according  to  the  stage  reached  by  the  ditrasr. 
and  their  consequent  distortion  by  compression  or  traction.  The  iMne* 
are  of  very  light  weight.  Their  transverse  section  reveals  u  j' 
diploe-like  structure.  Their  outer,  hard  lamella  is  exceedingly  .;..., 
or  entirely  absent.  The  bones  are  of  a  wax-like  softness,  beiDj;  readily 
cut  and  molded.!     The  term  rubber  or  elastic  pelvis  has  be-  "   d 

to  those  pelves  whose  bones  have  reached  this  stage  of  degi  u. 

In  the  most  advanced  cases  the  osseous  tissue  is  representtni  tncnly 
by  membranous  sacs  of  periosteum  inclosing  medullary  tissue  and 
fat. 

Morbid  Anatomy. — The  osteomalacic  jielvis  presents  the  following 
pathological  anatomical  features :  The  sacral  lateral  masses  are  very 
narrow,  and  the  entire  bone,  which  is  displaced  downward  between  the 
ilia,  is  sharply  curved.     The  promontory  is,  accordingly,  dcfjily  de- 
pressed and  approximated  to  the  symphysis  as  well  as  to  the  apex  of 
the  sacrum,  which  is  itself  displaced  forward  and  curved  upward.    The 
promontory  and  the  apex  of  the  sacrum  may,  in  marked  cajros,  Mlnio«t 
toucli  each  other.     Tiie  ilia  are  placed  almost  vertically.     Their  crests 
are  elongated  and  8hari)ly  curved.     The  anterior  superior  spinous  pri^ 
cesses  are  approximated.     The  posterior  superior  spinous  processes  are 
in  the  same  plane  with  the  posterior  surface  of  the  last  lumbar  apinoua 
priwoss.     The  iliac  fossa  is  divided,  near  its  middle,  by  a  vertical  fur- 
row which  may  be  bifurcated  at  its  lower  end.     A  prominence  corre- 
sponding to  either  acetabulum  encroaches  more  or  less  upon  the  pelvic 
canal.     In  grave  cases  these  prominences  may  even  come  in  cootart 
with  the  promontory-t     The  pubic  bones  are  in  close  ap|K>Bition.  atid 
the  pelvic  inlet  is  consequently  ]K)inted  anteriorly,  while  the  symj 
is  prominent  and  sharply  angular.     The  ascending  rami  of  the  iscnia 
and  the  descending  rami  of  the  pubes  are  apj)roximatcd.  and  the  sub- 
pubic arch  is  partly  or  completely  abolished.     The  tnlxTosities  of  the 
ischia  are  approximated.     The  deformities  descrilied  may  be  it--— 
metrical.     The  pelvic  canal  is  greatly  narrowed,  the  otitlet  u- 
suffering  more  distortion  than  the  inlet.     The  j>elvic  inlet  and 
are  of  triangular  form,  and  assume,  in  the  higliest  grades  uf  tb-    .. 
ease,  the  shajw  of  the  letter  Y.     The  transverse  diameter  is  always 
contracted,  and  its  shortening  is  more  marked  as  the  ontlet   is  ajv 
.  proBcbed.     The  approximation  of  the  ischial  tuljerositics  and  of  Um 

•  SmROEOiR,  "  Lchrbuoh.."  p.  fllB. 

f  PcntECK.  "  MonatKScbr.  {.  Geburtuk.,"  Bd.  xxrli,  1800,  p.  178. 

X  SriiottBERa,  "  Lchrbuch,"  p.  488. 
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pubic  bones,  together  with  the  anterior  diBplacement  of  the  apex  of  the 
sacrum,  sometimes  almost  obliterates  the  outlet. 

Etiology. — The  etiology  of  tliis  pelvic  deformity  may  bo  divided 
into — 1.  That  of  the  original  disease  ;  and,  2.  That  of  the  resulting 
distortions.  1.  The  causes  of  osteomalacia  are  obscure.  Cold  and 
damp  dwellings,  insufficient  air  and  light,  inadequate  aliment,  and  ex- 
jjosure,  are  cited  as  exciting  causes  ;*  but  it  seems  probable  that  tlicse 
alone  are  insuflicient  etiological  agencies  unless  some  undetermined 
predisposing  cause  be  already  in  ojwration.  The  disease  is  sometimes 
observed  to  assume  an  endemic  form,  particularly  in  countries  where 
the  above-mentioned  exciting  causes  prevail,  as,  for  instance,  in  the 
Kiiino  provinces  and  in  some  parts  of  Italy.  In  the  United  States  it 
is  only  observed  in  isolated  cases,  usually  in  persons  of  foreign  birth. 
2.  The  immediate  causes  of  the  distortions  are  found  (a)  in  tl)e  altered 
structure  of  the  bones,  and  (b)  in  the  various  forces  acting  mochaui- 
callj  upon  them,  (a)  The  lime-salts,  which  impart  stability  to  normal 
bones,  are  greatly  diminished.  Although  it  is  not  detinitely  known 
by  what  emunctories  they  are  removed,  it  is  probable  that  they  are 
chiefly  excreted  by  the  kidneys.  Gusserow  states  that  tiie  proportion 
of  lime-salts  in  the  milk  of  women  suffering  from  osteomalacia  is  ab- 
normally large.f  Pagenstecher  opposes  this  view. J  (6)  The  distor- 
tions are  chiefly  produced,  when  once  softening  of  the  bones  has  oc- 
curred, by  the  muscular  tractit)n  and  by  the  pressure  exerted  upon  the 
pchHc  walls.  This  pressure  will  vary  in  direction  and  intensity  with 
the  different  positions  assumed  by  the  patient.  If  the  dorsal  decubitus 
be  long  maintained,  the  sacrum  is  displaced  forward  and  the  ilia  arc 
folded  upon  themselves,  so  that  a  vertical  furrow  traverses  tiie  iliac 
fossae.  In  the  erect  jwsition  the  sacmm  is  forced  downward  and  for- 
ward, dragging  with  it  the  posterior  parts  of  the  ilia,  and  increasing 
the  bend  in  the  iliac  fossa.  The  same  effect  is  produced  by  the  upward 
and  backward  pressure  exerted  upon  the  acetabnla  by  the  femoral 
beads.  In  the  lateral  position  the  ilia  are  forced  inward,  and  the 
transverse  pelvic  diameter  is  thus  diminished.  In  the  sitting  posture 
the  apex  of  the  sacrum  and  the  tubem  ischii  are  forced  upward.  The 
deviations  referred  to  at)ove  result  from  excess  of  pressure  in  some 
given  direction,  or  from  unequal  progress  of  the  disease  in  the  various 
bones. 

Diagnosis. — In  the  earlier  stages,  the  history  of  violent  pains  in  the 
pelvis  and  lower  extremities  will  direct  attention  to  the  existence  of 
osteomalacia,  and  careful  mensuration  will  reveal  beginning  distortion. 
Pelvimetry  is  most  satisfactorily  performed  during  anaesthesia,  which 
permits  the  introduction  of  the  entire  hand  within  the  pelvis.     If  the 

•  Hnono,  "  Arch.  f.  Gyiuiek.,"  Bd.  t.  1878,  p.  519  tt  wy. 

t  GrsSFBOw,  "  MonitoKchr.  f.  Geburtxk.,"  Bd.  tx,  1*62.  p.  19. 

I  rAGEXKTECiiER,  "  MuDatsscbr.  t  Ocburtek.,"  xii,  1662,  p.  IS8. 
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disease  be  more  advanced  the  diagnosis  will  be  based  upon  tlte  abui«^ 
mentioned  morbid  anatomical  features,  ciuef  among  which  are  tbt 
prominent  pointed  symphysis,  the  parallel  pubic  rami,  the  approxima- 
tion of  the  tubera  ischii,  the  accessibility  of  the  promontory  to  palp- 
Lion,  the  curvature  of  the  sacrum,  and  the  folding  uf  the  iUa.  Spie- 
gelberg  insists  on  the  value  of  thepliabihty  of  the  polv^ic  bono8  as  an 
aid  to  diagnosis.*  The  pliability,  although  slight  during  pregnancy, 
is  more  marked  in  labor.  Its  first  sign  is  groat  sensitivejiess  to  press- 
ure  over  the  sympiiysis.f  ltd  grade  can  be  determined  by  the  niothod 
recommended  for  j)elvic  measurements. 

Prognosis. — The  prognosis  for  tlie  mother  is  very  bad.  The  ma- 
jority of  patients  succumb  to  the  effects  of  pressure  m  lubor,  to  tb« 
results  of  operative  iuterference,  or  to  tlie  exhaustion  attending  tlw 
almost  invariably  ]>rogressive  disease.  Amelioration  of  tho  symptomi 
and  signs  sometimes  occurs  when  conception  does  not  recur.  In  very 
exceptional  cases  not  only  may  the  pathological  procesti  be  arrcsUd 
but  the  normal  histological  character  of  the  bone  restored,  (a)  Even 
in  such  cases,  however,  the  pelvic  deformity  remains  unaltered,  and 
would  sadly  cloud  the  prognosis  if  conception  should  recur.  The 
prognosis  for  the  child  is  more  favorable.  In  the  beginning  of  tbe 
disease,  and  in  cases  of  pliable  jielvis,  the  child  may  be  born  uninjured.} 
In  more  advanced  cases  a  fair  prospect  of  preserving  its  life  is  oiTorded 
by  a  resort  to  tho  Caesarcan  section. 

The  treatment  will  dei>end  upon  the  results  of  a  carc-f  ul  exploration 
of  the  pelvic  space.  This  should  determine,  first,  whether  it  is  poaai- 
ble  to  extract  a  living  child  through  the  natural  passages  :  or,  second, 
where  that  is  out  of  the  question,  whether  it  is  possible  to  delirer  after 
craniotomy.  In  estimating  the  chances  it  will  bo  necessary  to  take 
into  consideration  the  pliability  of  tbe  pelvis,  it  having  been  found 
IKJSsihle  in  many  cases  of  advanced  softening  to  open  up  the  pelvic 
canal  with  the  hand  and  deliver  by  version.  Luzzati  and  Ca&ati,  in 
Milan,  found  it  was  only  necessary  to  perform  Csearean  soction  twice 
in  sixty-two  cases.  Litzmann  in  1857  reported  forty  Cipsarean  «c» 
tions  in  eighty-five  cases;  fifteen  years  later  Ilugenbergcr  r«.*|>ort(«l 
but  four  Ca-sarean  sections  in  tweuty-five  cases  (Spiegclberg).  ImIvIj 
Porro's  operation  has  been  proposed  by  Levy  in  osteomalacia  as  a  cui»> 
tive  measure  :  but  of  this  further  experience  is  necessary. 

Pseudo-Osteomalaoia. — It  is  possible  for  a  rachitic  (telvis,  in  which 
the  rachitic  changes  are  excessive,  to  present  a  shape  similar  to  that  m 
osteomalacia.     This  form  is,  however,  distinguishable  from  the  bttvr 

*  SruoELBERo,  "  l/cbrbuch,"  p.  480. 

t  WmcKtL,  "  Monntoschr.  f.  Geburtsk.."  Bd.  xxiii,  1.S64,  p.  81. 

}  KEZMARiiZKr,  "  Arch.  f.  Gynaek.,"  Bd.  iv,  1872,  p.  6.37;  Fa«bribes  and  Pt»ux* 
•'lloo«t«»chr.  f.  Oobtirtsk."  Bd.  xxxiii,  1869,  p.  177;  Bftwi.ir,  /A."//,  Dd.  xt.  18«1,  p. 
86S;  SCHIKCK,  IM.,  Bd.  xxrii,  1660,  p.  178;  WiMCUi.,  JtiJ,,  IJiL  txUi,  tSM,  p.  81. 
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through  the  hardness  of  the  bones,  their  smaller  size,  the  greater  dis- 
tance between  the  anterior  snjterior  spinous  processes,  and  the  traces 
of  rickets  in  other  parts  of  the  skeleton. 


VIII.  Pelves  deformed  by  Exostosis,  or  by  Osseous  Tcmors. 

Fractures  of  the  pelvic  bones  may  be  the  source  of  pelvic  deform- 
ity, either  by  producing  permanent  displacement  of  the  bones,  or  by 
leading  to  such  ext«nsive  deposits  of  callus  as  to  obstruct  the  parturi- 
ent cannl. 

Multiple  exostoses  of  the  pelvic  bones  are  of  comparatively  fre- 
quent occurrence,  and  are  usually  at- 
tended by  multiple  exostoses  of  the 
entire  osseous  framework.*  The  pel- 
ves in  wliich  they  arc  found  are,  as  a 
rule,  cither  of  the  oblique-ovate  or  of 
the  rachitic  variety,  and  the  combi- 
nation of  these  deformities  is  natural- 
ly a  serious  one,  since  the  maternal 
soft  parts  are  liable  to  contusion  and 
perforation  at  many  points  during  par- 
turition. The  ilio-pectineal  eminence 
is  sometimes  so  nnusaallj  prominent 
and  sharp  as  to  offer  an  obstacle  to 
parturition.  The  same  is  true  of  the 
pubic  crest  and  spine.  Osteo-flbroma- 
ta,  sarcomata,  euchondromata,  and 
carcinomata  connected  with  the  pelvic 
bones  constitute  tumors  of  rare  oc- 
currence. They  usually  spring  from  the  sacmm  or  from  the  symphy- 
sis,! A'l'^'  >^re  of  various  dimensions.  Some  of  them  almost  complete- 
ly occlude  tlie  parturient  canal,  and  may  constitute  formidable  ob- 
Blruclions  to  delivery. 

In  thii  connection  may  be  mentioned,  as  of  rare  occurrence,  anchy- 
losis of  the  coccyx,  a  condition  which  materially  shortens  the  antero- 
posterior diameter  of  the  outlet. 


Fio.  S39.— Ossoous  tumor*  (llling  peine 
cavity.     (Xacgelu.) 


IX.  Absence  of  the  Symphysis. 

In  this  variety  of  deformed  pelvis  the  symphysis  is  congcnitally 
absent,  and  is  replaced  either  by  strong  fibrous  bands  extending  be- 
tween the  opposing  surfaces  of  the  pubic  bones,  or  by  the  muscles  and 

•  Lioroto,  "  Arch,  f .  Oynack.,"  BcL  iv,  1 872,  p.  886 ;  KoRHAXif,  IhU,  IM.  v\,  1874,  p. 
471. 

f  Habiiis,  "Am.  Jour,  of  Ohstet.,"  vol  i»,  1872,  pp.  088,  645;  Bkaux,  "MookUsciir. 
f.  Gcburuk.,"  Bd.  mi,  1868,  p.  811. 
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connective  tissue  of  the  perinaanm.     It  as,  aocordingl}',  de«igBAted  V; 
Litzmann  the  split  pelvis.* 

Morbid  Anatomy. — It  is  usually  attended  by  ectopia  veaiae  uui  tij 
hiatus  of  the  abdominal  wall  in  the  linea  alba.     lu  rare  cases  aa  tir 
dominal  hiatus  exists  without  a  corresponding  opening  in  the  bWda. 
If  the  split  be  located  immediately  below  the  symphysis,  the  nn-''- 
involved  rather  than  the  bladder,  and  is  sometimes  so  deftici 
cystocele  may  occur  through  the  abnormal  ojwning  in  its  an ' 
Both  the  external  and  iutorual  organs  of  generation  are  .  ..,   .. 
develo])ed.     If  the  anterior  wall  of  the   urethal  canal  he  ab^nt,  tlx 
mucous  membrane  of  the  fundus  vesicae  is  directly  continno' 
that  of  the  vaginal  orifice.     In  other  cases  tlie  bladder  is  oiir 
rated  from  the  vulva  by  a  narrow  bridge.     The  vulva  and  aatu  tn 
often  situated  more  anteriorly  tlian  normal,  and  the  perinieum  u  thin 
diminished  in  thickness.      The  clitoris  is  bifurcated   or  ubitcnt.  iht 
nyniphte  are  imperfectly  developed,  and  the  defective  labia  niajun 
widely  separated.     The  vagina  may  be  imperforate   or  partially  oc- 
cluded by  a  transverse  septum.     The  uterus  may  be  double  and  iht 
ovaries  rudimentary. t     In  a  ease  reported  by  Winkler,  separation 
the  pubic  bones  had  occurred  at  the  symjjhysis,  as  the  rosnlt  oi 
accident  in  early  life,  and  they  were  only  connected  by  bands  of  fibi 
tissue.*    The  sacrum  of  a  split  pelvis  is  displaced  forward  between 
ilia,  its  vertical  and  transverse  curvature  diminished,  and  ita  \e\ 
increased.     The  iliac  fossie  are  widely  separated.     Tlie  entire  {kItu 
is   greatly  flattened  anteroposteriorly,  and   strongly    resembles  the 
rachitic  pelvis. 

Etiology. — The  cause  of  the  existing  deformity  is  found  in  thf 
increased  pressure  to  which  the  lateral  pelvic  walls  are  subjected  onint 
to  the  absence  of  the  symphysis.  The  natural  resistance  to  the  «p«- 
ration  of  the  lateral  pelvic  parietcs,  offered  by  the  normal  syn 
being  wanting,  the  weight  of  the  superimposed  trunk  naturally 
them  ajiart  posteriorly,  wliile  the  pressure  of  the  femora  bends 
inward  anteriorly.  In  some  instances  anchylosis  of  the  sacro- 
joints  occurs,  as  a  conse<juence  of  an  arthritis  resulting  from  llw 
creased  pressure  thrown  upon  them  by  the  lateral  displacenient  of 
ossa  innominata.||  In  other  cases  sacro-iliac  synostosis  is  not  p; 
but  the  firmness  of  the  pelvis  is,  nevertheless,  suoh  as  to  admit  of 
impeded  locomotion. 

*  Litzmann,  "Die  Fornicn  des  Bcckcns,"  Rcrlin,  IS61. 

f  Kleixwacottr,  "MonatsBchr.  f.  Ocburtsk.,"  Bd.  xxiW,  J869,  pp.  81  ^4 

t  L1T7.WASH,  "Arch.  f.  Gyn»ck.,"  Bd.  iv,  1872,  p.  272. 

«  WixKLKR,  "  Arch,  t  Gynaek.,"  Bd.  i,  1870,  p.  S4«. 

I  Fril-so,  "Arch.  f.  Gjmaek.."  Bd.  iii,  1872.  pp.  898.  408. 
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CHAPTER   XXVIII. 

AJKORMAUTIES  OF  THE  SEXVAL   OJIGAXS. 

Atre-lia  of  the  genitaJ  canal. — Vulrar  atrctio. — Vaginal  atresia. — Cystocelc. — Rectooelc. 
— Retention  of  urine. — Impacted  calculL — Vagiual  hernial. — Cystic  ilegeueratiou  of 
tbc  vai^inal  wall. — Va^niBroiu. — Echinooocci. — Uterine  atresia. — L'otigliitinatio  ori- 
fidl  c^ctemi. — Cicatricial  atresia. — Rigidity. — Thrombua  of  the  ecn-ix. — Srin|)toaie 
of  atresia. — Note  on  treatment. — Tumor*. — tlbroida. — Cancer. — Ovarian  tumoni. 

Athesia  of  the  Genital  Canal.  OBSTRrcrioN  op  the  Gkx- 
EBATiVB  Passages  by  Morbid  Pkocesses  in  Neiohborino 
Tissues. 

I.  Vulvar  Atresia. — Tlie  term  atresia,  as  here  emplo)cd,  implies 
either  pjirtial  or  complete  obstruction  of  the  geuital  canal. 

Atresia  of  the  hymen,  usually  denominated  imperforate  hymen,  in 
of  more  frequent  occurrence  than  any  other  variety  of  Tuivar  steno- 
sis.* Unless  unusually  thick  and  rigid,  however,  the  imperforate  hy- 
men offers  only  a  trifling  obstruction  to  delivery.  Its  chief  impor- 
tance is  owing  to  the  fact  that  it  leads,  in  the  unimpregoated  state,  to 
retention  and  accumulation  of  the  menstrual  fluid,  wliich  may  occa- 
sion serious  inflammatory,  septic,  or  reflex  nervous  phenomena.  Ad- 
hesions of  the  labia  majora  and  minora  constitute  other  forms  of 
incomplete  vulvar  atresiti.  Their  causes  are  often  ulcerative  processes 
resulting  from  injuries,  or  developed  during  the  course  of  variola  and 
other  constitutional  diseases.  Under  these  circumstances  they  may 
consist  of  unyielding  cicatricial  tissue,  which  either  ruptures  in  labor, 
or,  forcing  the  head  backward,  leads  indirectly  to  the  exertion  of 
injurious  pressure  upon  the  recto-vaginal  septum  or  upon  the  peri- 
na^um.  If  the  atresia  be  congenital,  and  not  the  result  of  cicatricial 
changes,  it  will  rarely  constitute  an  impediment  to  parturition.  When 
tbc  entrance  to  the  vagina  is  very  narrow,  without  exhibiting  any 
pathological  condition,  as  is  often  the  case  with  aged  primiparae,  it 
may  lie  extensively  lacerated  in  labor.  A  rigid  perinaeum  is  also  well 
known  to  constitut*  a  serious  impediment  to  the  normal  progress  of 
parturition.  (Edema  of  the  vulva,  usually  attendant  upon  albumi- 
nuria, produces  atresia,  and  the  cedematous  labia  and  perinaeum  may 
become  gangrenous  from  excessive  pressure  during  labor.  Vulvar 
hfemat^ma,  or  thrombus,  if  formed,  as  it  rarely  is,  before  delivery, 
likewi.se  obstructs  the  outlet  of  the  parturient  canal.  A  similar  effect 
is  produced  by  cancers  and  polvpi  of  the  vulva,  which  are,  however, 
not  often  of  suflScient  size  to  occasion  serious  diflSculty. 

II.  Vaginal  Atresia. — This  variety  of  stenosis  of  the  generative 
passages  is  either  congenital  or  accidental,  complete  or  incomplete. 

•  Jknks,  "  Atresia  of  the  Gcneratire  FMsagcs  of  Women,"  "  Chicago  Ucd.  Jour,  and 
Examiner,"  September,  1880,  p.  *. 
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(a)  Tlie  congenital  form  mu^  be  either  incomplete,  in  which  or 
the  stenosis  sometimes  affects  the  entire  length  of  the  vagina,  aud 
sometimes  forms  a.  circumscribed  ring-like  stricture,*  or  it  may  be'com- 
l)lete.  In  eitlicrcase  the  atresia  is  due  to  arrested  embryonic  cieTtlop- 
ment,  which,  in  the  latter  instance,  must  have  originated  at  a  very  earij 
period  of  fetal  life.  Congenital  narrowing  of  the  vagina  independent 
of  any  morbid  process  or  any  arrest  of  development  is  often  obaertoi, 
but  is  uf  trilling  consequence,  being  overcome  by  the  bypertnjpliy  iinJ 
relaxation  accompanying  pregnancy,  and  by  the  nataral  expulsi»« 
forces.  Absence  of  the  vaginal  canal  does  not  necessarily  ini])Iv  ab> 
sence  or  imperfect  development  of  the  uterus,  Fallopian  tubes,  or 
ovaries. 

{b)  Accidental  vaginal  atresia  may  bo  either  complete  or  partial 
but  is  ordinarily  of  the  latter  form.  Both  varieties  result  from  tlit 
cicatrization  following  superficial  or  deep  ulceration  produced  by  con- 
stitutional diseases  or  by  local  injury.  The  diseases  during  the  couwe 
of  which  vaginal  ulceration  occurs  are  chiefly  diphtheria,  variola,  ty- 
phoid fever,  cholera  Asiatica,  and  syphilis.  The  mecbanieul  injuria 
productive  of  vaginal  stenosis  are  mainly  those  incident  to  protracted 
labors,  to  the  unskillful  employment  of  instruments,  or  to  the  improjiw 
performance  of  obstetrical  operations ;  but  caustic  local  applications, 
pessaries,  excessive  coition,  or  any  local  irritant  of  sufHcient  intc  ; 
to  produce  ulceration,  may  lead  to  tlic  same  result.  Jn  couseij  . 
of  impaired  vitality,  ulceration  and  stenosis  of  the  vagina  may  follow 
nonnal  labors  unattended  by  any  injurious  pressure.  Complete  acci- 
dental vaginal  atresias  are  prodticed,  aa  a  rule,  by  grave  mechanical 
injuries,  but  may,  according  to  Spiegclberg.f  also  follow  the  acute  in- 
fections diseases  enumerated  above,  although  the  ulccratioua  attendiog 
the  latter  usually  lead  to  only  partial  stenosis. 

Mention  may  jiroperly  be  ma<le,  in  this  connection,  of  various  mor- 
bid conditions  involving  tissues  adjoining  the  vagina  and  resulting 
in  diminution  of  its  caliber. 

Sinijiie  i>rolapse  of  the  anterior  vaginal  wall  sometimes  occurs,^ 
and,  assuming  an  ipdematons  condition  owing  to  the  obstruction  of  its 
circulation,  decidedly  constricts  the  parturient  canal.  Cystocele  fre- 
quently accompanies  the  prolapse  of  the  anterior  vaginal  wall.  If  (ii« 
bladder  be  distended  with  urine,  the  cystocele  presents  a  teuso  fluctn- 
ating  tumor  of  sufficient  size  to  completely  occlude  the  vagina.  The 
subjective  s\Tnptoms  of  this  condition  are  intense  pain  with  resical 
tenesmus  and  dysnria.  In  some  cases  the  cystocele  is  retracted  by  the 
longitudinal  cervical  contractions,  or  it  may  be  forced  still  further 
downward  by  the  advancing  foetus,  prmlucing  obstrnctetl  labor  and 
even  nipture  of  the  vesico-vaginal  septum. 

•  SoHROKnKR,  "  Lclirbnch,"  «tc  Aufl.,  p.  491.  f  SpiEoicinitnti,  "  I^hrbucU,"  p.  S<« 

J  Bkmckk,  "  Ztuchr.  t.  GcburUh.  u.  Uyuauk.,"  Bd.  ii,  Heft  2,  1878,  p.  »»«. 
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Prolapse  of  tho  posterior  vaginal  wall  with  rectocele  produces 
vaginal  stouosis,  especially  if  the  roctum  be  filled  with  impacted  fKces. 
This  condition  is  easily  recognized  by  the  characteristic  feeling  of  the 
fecal  mass,  which  admits  of  indentation  by  the  palpating  finger. 

Retention  of  urine  becomes  oftentimes  a  grave  complication  of 
parturition,  in  tliat  the  distended  bladder,  by  displacing  the  uterine 
axis,  prevents  the  presenting  part  from  engaging  in  the  8U|»erior  airait. 
The  pressure  it  exerts  upon  the  uterus  also  interferes  with  the  efficient 
contraction  of  that  organ.  The  diagnosis  is  based  upon  the  presence 
of  a  tumor  near  the  uterus,  and  often  situated  laterally  from  it,  which 
disappears  as  the  urine  is  withdrawn  through  a  catheter.  The  intro- 
duction of  the  latter  is  often  extremely  difficult,  owing  to  the  com- 
pression of  the  nrethra  and  tho  retraction  of  the  meatus  urinarius 
within  the  vagina. 

Vesical  calculi,  if  of  any  considerahle  magnitude,  seriously  obstruct 
the  caliber  of  tlie  vagina  by  becoming  impacted  in  the  base  of  the 
bladder,  the  urethra,  or  a  cystocele,  between  the  foetus  and  the  pelvic 
walls.  Under  these  circumstances  not  only  is  the  labor  obstructed, 
but  contusion  and  rupture  of  the  soft  jiarts,  resulting  in  vesico-vaginal 
fistula,  may  ensue. 

Impacted  calculi  liuve  sometimes  been  mistaken  for  exostoses ;  * 
but  attention  to  the  fact  that  they  are  immovable  during  the  pains 
and  movable  in  the  intervals,  together  with  the  use  of  the  vesical 
sound,  will  prevent  this  error. 

V^aginal  hernia  consists  of  a  sac  formed  by  the  protrusion  of  the 
vaginal  wall,  lined  with  the  parietal  pcritontpum  and  containing  some 
of  the  alxlominal  or  pehic  viscera.  The  organs  nsnally  present  in  the 
sac  are  coils  of  the  small  and  large  intestine,  the  middle  jwrtion  of  the 
rectum  with  its  elongated  meso-rectum,  parts  of  the  omentum,  por- 
tions of  the  urinary  bladder,  and  sometimes  blood,  with  various  prod- 
ucts of  peritoneal  inflammation.  The  location  of  the  hernia  is 
usually  in  the  posterior  vaginal  wall,  although  it  may  insinuate  itself 
between  tho  uterus  and  the  bladder,  and,  descending,  produce  hernia 
of  the  labia  majora.  Perineal  hernias  are  formed  by  hernial  S4»cs 
which  pass  behind  the  ligamentum  latum  and  distend  the  jierinaeum. 
The  intestinal  vaginal  heniia  is  the  most  important  variety,  ina^imuch 
as  it  may  not  only  obstruct  labor,  but  may  itself  become  incarcerated 
or  strangnlated,  thus  leading  to  svmptoms  of  the  gnivest  import. 
The  diagnosis,  which  can  be  rendered  very  probable  by  palpation  jx'r 
vai/infim,  is  made  certain  by  a  rectal  examination. 

Vaginal  neoplasmata,  the  most  imp«3rtantof  which  are  carcinomata 

and  fibromata,  are  rare  sources  of   vaginal  stenosis,  aa  is  likewise 

thrombus  of  the  vagina.     Slight  obstruction  to  labor  may  result  from 

a  pathological  condition  of  the  vaginal  mucous  membrane  described 

♦  ScanoraKii,  "  Lchrbudi,"  Otc  .\ufl.,  p.  800. 
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by  Wiuckel,*  under  the  title  colpohyperplasia  cyatica,  and  oonautiiif  rf 
the  development  in  the  niucoas  membrane  of  namerous  email  uil 
closely  aggregated  flattened  cysts.  The  cysts  are  believed  to  be  p> 
duced  by  the  distention  of  glandular  depressions  in  the  mocoui 
membrane  with  mucus,  which,  according  to  Zweifel,t  eventiiii 
duces  trimcthylamiue  gas  by  decomposition.  Others  consider  tl 
tion  of  the  gus  to  be  in  the  interstices  of  the  submucous  conoL^ti 
tissue.^ 

Vaginismus  is  rarely  a  cause  of  vaginal  stenosis  in  labor,  in 
much  as  it  is  itself  a  cause  of  sterility.    It  has,  however,  been  fo 
in  certain  instances  to  constitute  go  serious  an  obstacle  to  doli''enr| 
to  necessitate  operative  interference.     In  double  vagiua  the  septan 
sometimes  a  source  of  slight  vaginal  atresia. 

Intrajielvic  echinococci  constitute  a  rare  cause  of  vaginal  coiut: 
tion.     Wiener*  collected  seven  caees  of  pelvic  echinococjci,  moetJ 
which  occupied  the  loose  connective  tissue  between   the  vagina 
rectum.     The  leading  symptoms  due  to  their  presence  during  pn 
nancy  were  deep-seated  traction  in  the  pelvis,  severe    pain,  vteial 
tenesmus,  dysuria,  and  constipation.     Menstruation  was  nndist 
The  tumors  were,  with  one  exception,  so  large  as  to  complet 
struct  the  vaginal  canal,  rendering  operative  interference  ne 
In  one  instance  the  contraction,  from  cicatrization  of  the  hydatid  I 
following  puncture,  was  so  extensive  as  to  produce  vaginal  stenosis 
Hydatids  may  be  mistaken  for  exostoses  of  the  bony  pelvis,  for  hi 
tocele,  malignant  intrapelvic  tumors,  pelvic  abscesses,   or  ccllnliti 
Their  differential  diagnosis  is  based  upon  the  presence  in  the  j»ll 
of  smooth,  tense  tumors  not  connected  with  the  uterus  the  gradi 
development  of  the  tumors  without  constitutional  symptoms  of 
gravity,  the  presence  of  similar  tumors  in  other  organs,  partioabirlj  j 
the  liver,  the  hydatid  thrill,  which  is  not  often  observed  on  nccoul 
of  the  strong  pressurc  t<i  which  the  cysts  are  exposed,  and,  tinaH] 
upon  the  examination  of  the  cystic  fluid. 

III.  Uterine  Atresia.— UtiTine  atresias,  which  occur  less  freqaonti 
than  those  of  any  other  portion  of  the  genital  passages,  |  may  be  ( 
genital  or  accidental,  partial  or  comjilete.    Complete  atresias,  obsorrj 
in  parturition,  have  become  so  during  pregnancy,   since  cone 
would  not  otherwise  have  occurred. 

Cont/lulinafio  orificii  rxlcrm,  or  adhesion  of  the  lips  of 
externum,   is  occasioned  by   the   superficial  union  of   the  opf 
mucous  surfaces   through  the    medium  of  inspissated  epithoJiom  oc 
of  new  connective  tissue  resulting  from  adhesive  inflammation  pro- 

•  WmcKH,,  "  Arcb.  t  Gynnek.,"  Bd.  ii,  1871,  pp.  383,  406. 
4  Zwun^  "  Arch.  f.  Gynapk.,"  Bd.  ix,  p.  39. 
X  Rc(!E,  "  Arch.  f.  Grtmek.,"  Bd.  ix,  p.  465. 

•  Wlexeh,  "  Aich.  f.  Gyiwfk.,"  Bd.  vi,  p.  672.  |  Jksm.  op.  Wt.,  pt  B. 
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Incod  by  vaginitis  or  cervical  endometritis.  Scliroedcx*  regards  tliese 
treaias  as  always  incomplete,  and  seeks  their  origin  in  the  gradual 
idnration  of  tissues  immediately  surrounding  the  os,  resulting  from 
^Id  inflammatory  processes.  According  to  his  views,  this  pathological 
jndition  consists  of  deficient  expansibility  and  not  of  real  contraction 
it  the  08  externum.  On  examination  no  marked  induration  of  the 
cervix  is  felt.  The  os  externum  is  hardly  perceptible  to  the  touch 
and  can  often  only  be  discovered  by  inspection.  If  the  examination 
be  made  during  the  lirst  stage  of  labor  the  internal  os  is  found  widely 
dilated,  while  the  os  externum  remains  persistently  contracted  and 
conveys  a  sensation  to  the  palpating  finger  akin  to  that  produced  by  a 
narrow  and  tense  rubber  band.  If  tbu  finger  or  an  appropriate  in- 
strument bo  firmly  pressed  against  the  os  during  tlie  pain,  it  slowly 
yields  and  is  gradually  retracted  by.  the  longitudinal  cervical  contrac- 
tions. In  default  of  such  simple  interference  the  cervical  tissues 
above  the  os  externum  become  enormously  distended,  and  may  finally 
be  ruptured.  Zweifcl  f  refers  this  peculiarly  unequal  dilatation  of 
the  cervical  canal  to  an  abnormal  presentation  of  the  fetal  cranium 
and  to  a  consecjuent  local  expansion  of  the  anterior  uterine  wall.  The 
OS  externum  having  been  simultaneously  forced  backward  into  the 
hollow  of  the  sacrum,  the  yielding  anterior  uterine  wall  then  forms  a 
diverticulum  which  contains  the  presenting  fetal  part,  and  no  dilating 
force  is  exerted  upon  tlie  external  os.  BenickeJ  wiw  unable  to  dis- 
cover, in  his  ca?es,  the  posterior  deviation  of  the  os  which  is  assumed 
by  Zweifel  as  the  basis  of  his  hypothesis. 

Cicatricial  atresia  of  the  os  externum  is  rarer  than  the  adhesive 
stenosis  just  described.  It  is  u«uajly  confined  to  the  lips  of  the  ex- 
ternal 08,  but  may  involve  the  cervical  canal  for  a  varying  distance. 
Its  most  frequent  causes  arc  pod-partum  ulceration,  inflammation, 
cauterization  of  the  cervix,  and  mechanical  irritation  applied  for  the 
purpose  of  producing  abortion.  The  diminution  of  the  uterine  dis- 
charges during  jircgnancy  affords  a  favorable  opportunity  for  the  de- 
relopment  of  the  stenosis  under  consideration.  If  cicatricial  atresia 
cist,  the  OS  externum  remains  undilated  in  labor,  the  cervix  becomes 
imensely  distended,  and  may  even  rupture,  unless  the  os  bo  dilatetl 
by  artificial  means.  The  diagnosis  rests  upon  the  discovery,  usually 
%&\\y  made,  of  the  cicatrized  os  externum.  Should  the  latter  hare 
Btreated  into  the  hollow  of  the  sacrum,  the  diagnosis  may  only  be 
ccomplishcd  with  difficulty,  or  the  expanded  cervical  tissues  be  mis- 
taken for  the  fetal  membranes.  This  error  is  avoided  by  the  discovery 
of  the  direct  continuity  of  the  vaginal  wall  and  the  supposed  mem- 
branes, and  by  insjx'ction  through  a  projwr  speculum. 

Abnormal  rigidity  of  the  os  externum  is  often  encountered  in  mnl- 

•  ScHRORDER,  "  Lchrbuch,"  6te  .iufl.,  p.  48". 

\  ZwEirKL,  "  Arch.  f.  Ornack.,"  Bd.  r,  1873,  p.  148.       \  Bsmcu,  op.  til.,  p.  2fi2. 
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tipane  oe  the  result  of  genuine  cicatricial  processes  or  of  fibrona  Ly- 

IH-rtrophv.     This  condition  is  especially  observed  in  cor.  with 

prohipse  of  tiie  uterus.     A  similar  rigidity  in  aged  primn .s  due 

to  atropine  degenerative  changea  ia  the  cervical  tissues,  or  to  hyjief' 
trophy  of  the  portio  vaginalis.* 

Mtemorrhages  occurring  into  the  hypcrtrophicd  cervical  tiiwae  are 
distinguished  as  cervical  thrombi,  and  constitute  obstacles  to  deliverr. 
The  retraction  and  dilatation  of  tlie  cervix  may,  further,  be  obstructed 
by  adhepions  in  the  lower  segment  of  the  uterus  iH-tw-eeu  the  dccidus 
and  the  chorion. 

Acute  elongation  of  the  anterior  lij)  of  the  os  externum,  in  eons 
quonce  of  its  incarceration  between  the  fcetus  and  the  bony  pelriu,  at 
cif  the  resulting  oe<lcmu  of  its  tissues,  is  referred  to  by  llirte  f  as  a 
but  serious  obstacle  to  delivery. 

Parturition  is  sometimes  delayed  by  double  ntenis.    The  obstmc 
tion  may  in  this  instance  be  produced  by  an  hypertrophied  nn" 
duUmI  horn  of  the  uteruc.I     Again,  the  oblique  position  of  ■ 
pa'gnated  horn  may  produce  alinoruial  presentations*  or  matehallj 
interfere  with  the  efficiency  of  the  pains. 

The  uterine  atresias  produced  by  earciuomata,  fibromata,  and  on 
rian  tumoi-H  are  convidercd  in  another  chapter. 

Symptoms  of  Atresias  of  the  Genital  Canal.— The  principal  8ym{ 
toms  uf  utntgia  in  the  unimpregnuted  state  relate  to  the  partitU  of 
complete  rettmtion  of  the  menstrual  fluids.     If  the  stenosis  be  com- 
plete the  uterus  is  fulargcd  and  lluetmitirig,  while  severe  utitrine  paini 
attend  each  monthly  i)oriod.||    The  Fallopian  tubes  are  dilated.    Some 
of  the  retained  and  decomposed  nKyjstnial  duid  may  be  forced  thrunghl 
the  tubes  into  the  peritoneal  cavity,  producing  serious  or  fatal  perito-f 
nitis.     The  mere  dilatation  of  the  utenis  may  lK>come  so  excessive  na 
to  produce  peritonitis.*     Septic  poisoning  ix  sometimes  induced  by, 
absorptiou  of  putrescent  materials  from  the  uterine  cjivity.     A  s3-inp-| 
torn  often  sorving  to  ntlrnct  att'.'Ution  to  the  existence  of  abnortnal 
vaginal  contractioi\  is  inability  to  i)crform  the  sexual  act. 

The  most  prominent  symptom  of  atresia  during  parturition  oon- 

leisU*,  in  general  tormx.  of  mechanical  obstruction  to  delivery,  which  iai 

'  more  or  less  serious  in  proportion  to  the  degree  of  existing  stenoeis. 

The  s)iocial  symptomatology  of  the  in<lividinil  pathological  conditional 

productive  of  atresia  has  Ix'cn  considerttl  in  connection  with  their  1 

respective  anatomical  characters, 

•  R«sir«.  op.  eit,  p.  ?40.  f  Hmrr,  "  Arcli.  f.  Gynaek.,"  Bd.  vii,  1878,  p.  kSS. 
}  Mpli.«r.  "Arch.  f.  fininck,,"  Bil.  v,  1873,  p.  182. 

•  Si'HiTi,  "  Atvli.  f.  Oynick  ,"  IW.  ii,  1871,  p.  2»7.  , 
I  PoMW.  "  Arch.  r.  Oynnck.,"  M.  x,  IS70.  p.  944:  I.  E.  Tatlor,  "Atresia  of  the  I 

Vactna,**  "  Tnin».  of  th#  Am.  Oviurc.  Soc.,"  rol.  ix,  1880,  pp.  n,  18.  ' 

•  L  K.  T*Vl0li,  lof.  tit,,  p.  16. 
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NoTC — Atresias  for  the  most  part  require  to  be  treated  eac}}  by  itself,  according  to 
I  principlis  of  surgical  art.    Id  b  pap«r  by  Professor  L  E.  Taylor,  in  tliv  fourtti  volume 

the  "  Transactions  of  the  American  GynHMwlogical  Society,"  entitled  "  Atresia  of  the 
Vagina,  Congenital  or  Accidental,  in  tlie  Pregnant  or  Non-pregnant  Female,"  tlio  author 
relates  a  case  of  seemingly  comiilctc  imperforation  of  the  vagina  complicating  labor,  where 
he  succeeded,  by  scraping  with  the  finger-nail  during  the  pains,  in  passing  tlie  imiex-fiogcr 
through  the  intervening  membrane  to  the  child's  head,  and  eventually  in  securing  an  open- 
ing large  enough  for  the  birth  to  be  accomplished.  I  had  previously  re{>orted  two  similar 
cases,  one  in  the  "  New  York  Medical  Journal,"  and  one  to  the  Obstetrical  Soeiely.*  The 
first,  where  I  was  aided  by  Professor  Fordyco  Barker,  occurred  in  Bellcvue  Hospital,  and 
the  second  in  private  practice.  In  both,  similar  success  followed  a  gradual  direction  of 
the  vaginal  walls  with  the  finger.  In  such  cases  usually  a  deprcsiiion,  or  a  thinned  point 
in  the  tissuei>,  indicates  the  direction  to  be  followed.  C.  Braun  states,  however,  that  he 
has  seen  throe  oases  where  vesico-vaginal  fistulae  were  produced  by  this  tunneling  process, 
an  admonition  to  extreme  caution  in  its  performance.!  For  stenoses  of  the  v<i|.nna,  dila- 
tation i^hould  be  employed,  either  by  means  of  compressed  sponges,  the  tampon  of  slip- 
pery-elm (Skene),  or  the  water-bug.  When  dilatation  is  already  well  advanced,  incisions 
may  be  used  to  aid  in  completing  the  process. 
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Uterine  Tcmoes  compucatinq  Pbeonanct,  Partlritiok,  and 
THE  Puerperal  State. 

I.  Uterine  Myomata. — 1.  In  preijnancy.  Because  of  the  disposi- 
tion of  uteriue  niyomatii  to  produce  sterility,  they  naturally  constitute 
comparatively  infrequent  complications  of  pregnancy.  They  are  sub- 
divided, according  to  their  location,  into  subperitoneal,  interstitial, 
and  submucous  myomata.  The  presence  of  either  variety  diminishes 
the  probability  of  conception,  but  none  absolutely  precludes  the  possi- 
bility of  its  occurrence. 

Subperitoneal  myomata  prevent  conception  and  interrnpt  ntero- 
gestution  only  when  they  attain  large  dimensions,  and  their  prejtidicial 
influence  is  then  usually  referable  to  the  uterine  retroversions  or  retro- 
flexions which  they  induce.  Interstitial  myomata  arc  more  likely  than 
the  preceding  variety  to  occasion  abortion  or  premature  deliver}',  either 
by  producing  uterine  floxions.J  or  by  acting  as  the  exciting  cause  of 
haemorrhages,  which  are  more  severe  when  the  placenta  is  located 
over  the  site  of  the  tumor.  This  statement  ai)i>lies  particularly  to 
po$t-parlum  hnemorrhages,  inasmuch  as  the  niusculur  atrophy  induced 
by  the  myoma  prevents  the  ready  and  complete  closure  of  the  uter- 
ine sinuses. 

Submucous  myomata  rarely  permit  of  conception,  which,  in  tlip 
event  of  its  occurrence,  is  almost  nniformly  followed  by  abortion,  due 
usually  to  metrorrhagia.  In  rare  cases,  however,  pregnancy  progresses 
to  its  normal  termination.  Myomata  ordinarily  ])articipat«  in  the 
uterine  hypertrophy  of  pregnancy,  liecoming  at  the  same  time  softer 
and  more  succulent.     This  change  iu  consistence,  which  is  referred 

•  "  Tnuis.  of  the  New  York  Obstet.  Soc ,"  vol.  I,  p.  44. 

t  RnAi'it  VON  FiRXWALO,  "  Ijchrbuch  der  gesamnil.  Oynaek  ,"  p.  278. 

X  Po.xncK,  "  Buitr.  z.  Gcburuh.  u.  Gynnek.,"  BiL  ii,  1873,  p.  9i. 
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to  increased  Tiuca|^rity,  to  colloid  trungformation,  and  to  eeroxu  ii 
tiltration,  is  attoiidcd  by  diliitiition  of  the  lymphatics,  which  may  \t 
to  the  formutiou  of  cyst»,     Tlio  softened  tumor  readily  nndergo«tl 
changes  of  form  under  the  influenco  of  increasing  intrapelvic  prv^sure 
and  of  uU-rine  traction.    It  may  become  m  ttuilcned  tlmt  it 
be  recogni/.iible  as  a  tumor,  but  regains  its  earlier  shiiiie  after  <i«dii 

The  diagnosis  of  uterine  myomata,  particularly  of  the  iutc-rstitia 
and  submucous  varieties,  is  often  attended  during  pregnancy  by  difliJ 
culty,  inasmuch  as  their  symptoms  and  signs  arc  obscured  by  tho<io  of 
pregnancy.  On  the  other  hand,  the  existence  of  myomata  may  i)re 
vent  the  recognition  of  j)regnancy.  Fibrous  tumors  may  be  mistakeB 
for  fetal  organs  or  for  intrauterine  cystic  tumors.  The  latter  crro^ 
would  Im.'  [uirticularly  unfortunate  if  it  should  lead  to  puncture  of  thi 
myoma  ami  bo  followed  by  metrorrhagia. 

8.  fn  Parturition  and  the  Puerperal  Stale. — Uterine  polvpi  act  j 
fmiK'dinii'nts  to  delivery  only  when  they  are  situated  beside  or  in  froni 
of  the  advancing  child,  and  arc  })ossossi'd  of  considerable  .size  and  cor 
sistence.  If  the  tumor  be  small,  movable,  and  yielding,  it  mny  oc 
sion  only  trifling  ol)8tructiou  to  parturition,  and  may  even  be  ex|>cllcd 
by  the  advancing  faitus,  after  rnjifure  of  its  pedicle. 

Interstitial  myomata,  when  corporeal,  cotistitutc  imiK-dimonts  tode 
livery  only  when  located  in  the  lower  segments  of  the  uf<>rus.  Evei 
when  thus  situated,  they  often  Rpontaneously  recede  from  tho  pelvU 
cavity  under  the  influence  of  tho  longitudinal  uterine  contractions 
By  exerting  traction  on  the  uterine  pnrietoa  they  aggravate  tho  sever 
ity  of  the  pains,  and,  according  to  Spiegclbcrg,*  sometimes  produc 
rupture  of  the  uterine  wall,  in  which  their  growth  has  already  deter 
nuned  atrophic  degeneration.  Uy  interfering  with  symmetricul  utiir-^ 
ine  contraction,  interstitial  myomata  render  the  pains  irregular  anc 
inefficient,  bcsiilea  predisjiosing  to  flrt/*"- and  particularly  to /w«/-^arJ 
turn  hicmorrlmge.  By  altering  the  form  of  the  uterine  cavity  ano 
preventing  tin-  engagement  of  the  head  in  the  BUi»erior  strait,  thil 
variety  of  myoma  fre(juently  pro<luces  abnormal  positions  and  present 
tiona.  In  a  case  of  my  own  eclamimia  resulted,  apparently  from  the 
same  set  of  causes  as  those  which  obtain  in  multiple  pregiumcy.  Thci 
also  predispose  to  the  develo|)ment  of  retroflexions  in  the  puerpcra 
state.  When  interstitial  myomatii  arc  developed  in  the  cervical  tissue 
they  almost  invariably  offer  a  mechanical  impediment  to  delivery,  anc 
ore  rarely  eapabh-  of  being  displaced  above  thr  superior  strait  If,  how- 
ever, they  have  become  intravaginal  and  their  bawi  bo  not  too  cxtcn- 
sive,  they  are  often  readily  amenable  to  ajipropriate  surgical  interfer- 
ence. In  default  of  the  latter,  fatal  compression  may  be  exerted  iii>ot 
the  fetal  cranium,  or  the  vosico-vagitial  septum  may  be  lacerated  dur- 
iug  lulKir. 

*  SnEQELDCBO,  "  Li«lirbucb,"  p,  609. 
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Rubseroos  myomata  are  ordinarily  developed  in.  the  posterior  uter- 
ine wall.  If  connected  with  the  body  of  the  uterus  and  located  above 
the  retro-uterine  reflexion  of  the  jwritonapum,  they  may  be  spontane- 
ously extruded  from  the  pelvic  iuto  the  peritoneal  cavity.  They  origi- 
nate, however,  most  frequently  in  the  cervical  tissues,  and,  extending 
downward,  become  retro-vaginal,  more  or  less  comi)letely  occupy  the 


Fio.  283. — Showing  layonuk  of  lover  portion  of  the  utonu  »nd  oerviz  mterfcring  with  de- 

Urery.    (Doliris. ) 

pelvic  cavity,  and  offer,  provided  their  size  be  at  all  considerable,  an 
insurmountable  obstacle  to  parturition.  This  variety  has  been  desig- 
nated as  the  incarcerated  uterine  myonna.*  The  prognosis  is  grave,  a 
fatal  termiuation  having  been  noted  ia  one  third  of  the  mothers,  aud 
in  more  tlinn  one  half  of  the  children. 

Treatment. — Interstitial  corporeal  myomata,  as  a  rule,  do  not  inter- 
fere with  the  expulsion  of  the  child.  Dr.  A.  Kessler  baa  reported  a 
case  which  I  saw  with  him  in  consultation,  whore,  after  the  expulsion 
of  a  four  months'  foetus,  it  was  found  impossible  to  reach  the  placenta. 
The  latter  occupied  an  inaccessible  jiosition  near  the  right  coma,  far 
•  Spieoklbeeo,  "  Arch.  £.  Gyn»ek.,"  Bd.  t,  1878,  p.  100. 
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out  of  reach  of  the  fingers,  while  the  convexity  of  the  tumor  w»4  otcIi 
as  to  interfere  with  the  working  of  curettes.  The  patient  sabseqmntlj 
died  of  septicajmia.  llcnioval  of  the  entire  uterus  would,  perhaps 
have  saved  her  life. 

Kaltenbach*  haa  reported  a  case  whcro  he  performed  the  sujxra- 
vaginal  amputation  of  the  uterus  between  the  fourth  and  fifth  nmnih 
of  pregnancy,  on  account  of  myomata,  the  largest  of  which  weighed 
seven  jwunds.  They  gave  rise  to  unendurable  pressure  and  to  exhau-t- 
ing  haemorrhages.  The  patient  recovered.  Schroederf  removed  Iv 
abdominal  section  three  subserous  myomata,  attached  to  the  utem 
by  i^edicles,  in  the  sixteenth  week  of  pregnancy.  The  woman  made  i 
good  recovery,  and  comi)leted  the  full  terra  of  gestation.  If  niyoiMta 
encroach  upon  or  occupy  the  pelvic  cavity,  an  attempt  should  i* 
made  to  raise  them  above  the  brim  by  sustained  rectal  or  vagiiul 
pressure. 

The  most  serious  obstruction  to  the  birth  of  the  child  is  offered  by 
cervical  and  subserous  myomata  situated  behind  the  uterus  and  uetHf 
filling  the  pelvic  space.  In  such  cases,  the  only  means  of  delivery  maj 
be  the  Ciesarean  section.  Siinger  J  has  collected  43  cases  of  Casarpan 
section  complicated  by  myomata.  Of  these,  in  30  operations  j>rr- 
formed  previous  to  1874,  but  2  recoveries  were  reported.  Sinoe  18*4 
there  have  been  13  operations,  with  5  recoveries.  Of  these,  in  9  cmo 
— viz.,  in  Tarnicr's,  Zweifel's,  and  Agnew's — the  Porro  method  was  fol- 
lowed, and  all  terminated  fatally.  Of  the  10  cases  in  which  the  older 
method  was  adopted,  in  6 — viz.,  in  those  of  Cazin,  Cornelias  Olcott, 
Martin,  Siinger,  and  Moses  Baker — the  patients  recovered.  In  4  of 
the  5  fatal  cases,  the  particulars  are  furnished  in  four.  In  thntof 
Netzel,  the  membranes  ruptured  three  days  before  the  operation  ;  in 
McCormack's,  the  patient  had  been  fifteen  days  in  labor,  and  general 
peritonitis  existed ;  in  T.  G.  Thomas's,  the  membranes  had  ruptured, 
and,  j)rcvious  to  operating,  unsuccessful  attempts  at  delivery  had  been 
made  by  means  of  version,  craniotomy,  and  embryotomy  ;  in  Spiegel- 
berg's,  no  contraction  followed  the  section,  and  tiie  patient  diod  from 
exhaustion  due  to  htemorrhage. 

Polypoid  growths  should  be  pushed  back  into  the  uterna,  if  pos- 
sible, in  cases  where  the  pedicle  is  out  of  reach.  When,  however,  the 
tumor  is  shoved  down  in  advance  of  the  head,  and  the  pedicle  i»  ao 
eessiblo,  it  should  be  removed  with  the  icrasmr  or  with  8ci«*on 
Chamhazian  "  reports  eight  cases  of  extirpation  j>erformed  during  pr^ 
nancy  on  account  of  haemorrhage,  with  one  death,  due  not,  bowerer, 

•  Kaltmdaob,  "  CentnilblBtt  f.  Oynnek.,"  1880,  No.  xt. 

f  SCBR0CDK8,  "  Die  Lapu-otomie  in  der  Schwaiigerschaft,"  "  Zeitschr.  f.  GcburUh  vai 
Rynnck.."  vol.  t.  p.  809. 

\  Sakojr,  "Der  Kaiscnchnitt  hci  I'tcnii-Filiromen,"  Wpilc,  1882. 
"  CBA>io.txiAX,  "  \)e»  Qbromejj  du  vol  de  I'uterus,"  Paria,  1882. 


ABSORMALITIES  OF  TUE  SEXUAL  ORGANS. 


541 


to  the  operation,  bat  to  eclampsia.  lu  eigbt  cases  of  removal  during 
labor  there  was  no  death. 

Dr.  P.  F.  Muud6*  has  recently  reported  a  case  of  pregnancy  ad- 
vanced to  the  sixth  month  where  an  interstitial  myoma  of  the  anterior 
wall  of  the  uterns  and  of  the  cervix  filled  the  pelvic  cavity  almoSt  to 
the  vaginal  orifice.  After  careful  deliberation,  Munde  decided  to  re- 
move tlio  tumor  by  enucleation.  This  he  accomplished  successfully  ; 
the  tumor  weiglied  tliree  jxiunds.  The  foetus  and  placenta  were  fhen 
easily  extrac-ted.  The  mother  made  a  good  recovery.  Similar  suc- 
cesses have  been  reported  by  Schroeder,  Grimsdale,  Danyon,  and  Brax- 
ton Hicks.  Depaul  enucleated  the  morbid  growth  in  the  case  of 
tilirous  polypus,  with  a  broad  attfichment  (six  to  seven  centimetres)  to 
the  cervix.  The  patient  died  two  months  later,  but  the  tumor  gave 
forth  an  extremely  offensive  odor  at  the  time  of  the  operation.  When 
neither  extirpation  nor  replacement  is  possible,  before  proceeding  to 
craniotomy  an  attempt  at  delivery  should  be  made  by  forceps  or  ver- 
sion. Chambazian  reports  20  forceps  cases,  in  which  12  mothers  and 
7  children  were  saved.  Of  20  version  cases,  only  8  mothers  and  3 
children  survived. 

Polypoid  elongation  of  the  anterior  lip,  where  replacement  is  im- 
poasible,  and  where  the  swelling  obstructs  labor,  may  call  for  the  de- 
struction of  the  child,  as  excision  is  likely  to  be  followed  by  dangerous 
hffimorrhagc. 

II.  Carcinoma  of  the  Cervix  Uteri. — 1.  In  Pregnanaj.  Uterine 
cancer,  which  is  one  of  the  gravest  comj)lication8  of  pregnancy,  is,  if 
primary,  almost  without  exception  of  cervical  origin.  Conception 
often  occurs  in  the  earlier  stages  of  the  disease,  and,  since  it  is  only 
absolutely  prevented  by  a  carcinoma  wliicli  completely  occludes  the 
cervical  canal,  it  occasionally  takes  place  even  in  the  later  stages  of 
the  neoplasm's  growth.  The  existence  of  pregnancy  usually  hastens 
the  development  of  the  cancer,  the  more  rapid  growth  of  which  is 
))robably  referable  to  the  increased  vascularity  of  the  uterus  and  to 
the  correspondingly  augmented  activity  of  its  nutritive  processes.  In 
rare  instances  the  occurrence  of  pregnancy  seems  to  arrest  the  devel- 
oj)ment  of  the  local  and  general  symptoms  referable  to  the  cancerous 
growth.  In  the  majority  of  cases  the  neoplasm  does  not  interfere 
with  the  completion  of  normal  ntero-gestation,  although  abortion  or 
l)remature  delivery  is  a  frequent  result  of  its  development.  These 
issues  of  pregnancy  are  most  frequently  determined  by  cancerous  tu- 
mors whose  progress  has  invaded  the  higher,  snpravaginal  portions 
of  the  cervix,  and  is  probably  occasioned  by  the  interference,  on 
the  part  of  the  neoplasm,  with  the  normal  process  of  uterine  growth 
and  expansion.  The  traction  exerted  by  the  enlarging  cervix  upon 
the  unyielding  tissues  of  the  tumor  may  also  produce  a  solution  of 
•  MuKOE,  "Am,  Joar.  Obst.,"  Oct,  1884,  p.  1061. 
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their  continuity,  and  give  riso  to  formidable  hopmorrhage.  In  tctj 
exceptional  cases  uterine  ciircinomu  seems  to  protract  the  period  of 
gestation  for  beyond  its  normal  limits,  in  which  case  the  fu?ttU!  diea 
and  undergoes  the  changes  usual  in  retention. 

2.  In  Fnrluritiiin  and  the  Puerperal  State. — If  the  cancer  1> 
fined  to  the  lower  margin  of  the  eorvical  canal,  the  expansiun  oi 
latter  is  not  materially  iut«rfert»d  with,  and  delivery  may  be  safely 
speedily  accomi)li8hed.  II,  however,  the  morbid  proccxs  hiui  iuvolv 
the  entire  portio  vaginalis,  or  has  even  extended  (juite  to  the  ofl  intfl 
num,  the  inelastic  tissue  of  the  cancerous  growth  has  replaced  t^ 
expansile  muscular  fibers,  and  an  opening  of  sufiicient  caliber  for  H 
passage  of  the  fa^tus  can  only  be  produced  by  rupture  and  contu»i<i 
of  the  degenerated  and  unyielding  cervix.  The  immediate  result  of 
such  a  laeenitiou  is  violent  hieniorrhugis  which  is,  however,  quite 
amenable  to  treatment.  The  consofiueiice  of  the  excessive  pressure 
to  which  the  cervix  is  subjected  during  lalwr  is  necrosis  of  the  con- 
tused tissues,  which  is  frequently  followed  by  fatal  scpticsmia. 

The  diagnosis  is  accomplished  by  the  same  means  which  arc  ei 
ployed  in  the  detection  of  cervical  cancur  in  the  uninipregnatod  coij 
dition. 

The  prognosis  is  doubtful  for  both  mother  and  child.  The  latt 
is  imperiled  by  its  liability  to  premature  expulsion,  and  by  the 
chanical  obstruction  to  its  birth  produced  by  the  tumor.  The  motj 
er'a  life  is  not  only  shortened  by  the  rapidity  of  the  cancerous  growt 
usually  induced  by  jyrcgnancy,  but  is  jeopardized  by  her  increased  It 
bility  to  abortion,  post-partum  hujmorrhage,  and  pueqicral  fever. 

Treatment. — During  pregnancy,  in  cases  where  the  diw^ise  is  coi 
fined  to  the  cervical  portion,  either  amputation  or  excision  should 
performed.      The  time  8elect«<I   for  ojwration  is  usually  the  fourt 
month.     Abortion  dixis  not  necessarily  follow.     In  advanced  stag 
where  the  carcinomatous  process  has  invaded  the  contiguous  tisane 
oporatire  interference  should  bo  postponed  until  the  end  of  gestatioc 
Just  in  proportion  as  the  outlook  for  the  mother  grows  questionabll 
the  intflrests  of  the  child  rise  in  importance.     An  extensive  removi 
of  diseased  tissue  during  pregnancy  exposes  the  mother  to  the  )mui<! 
diate  dangers  of  jiremature  labor  and  subsetiuent  septicwmia.     Upc 
the  advent  of  labor,  if  the  child  be  living,  and  the  u])per  vaginal  til 
snea  ore  largely  involved,  the  Ccesarcan  section  certainly  holds  out  the 
hop©  of  saving  one  life,  and  probably  does  not  greatly  increase  th^ 
peril  to  which  the  other  is  exposed.*    Dr.  Fordyce  Barker  states  th'j 
he  has  met  with  three  cases  of  spontaneous  delivery  where  the  cervi^ 
was  carcinomatous,  in  all  of  which  the  mother  survived  the  childbe 
period.     Such  good  fortune,  however,  is  necessarily  rare,  and  is  onlj 

•  IIcniiAX  ("Tn»ii8.  of  the  Obstct.  Soc.  of  L^iodon,"  »ol.  JJC,  p.  191)  roporU  twel^ 
OBearcan  operations,  with  four  recoTerics. 


ADKORMALITIES  OF  TUB  SEXUAL  OHGANS. 


543 


likely  to  result  in  patients  whose  tissues  are  but  moderately  affected. 
Frommel  *  reports  a  ease  from  the  Berlin  Clinic,  where,  the  child  be- 
ing dead,  Scbroeder  broke  away  with  his  bands  large  masses  of  the 
neoplasm,  and  thus  provided  a  pa&aige  of  sufficient  size  to  permit  the 
extraction  of  the  child  by  version.  The  patient  was  discharged  on  the 
tenth  day,  but  died  a  few  days  after.  Alfred  Gonnerf  recommends 
that  labor  be  allowed  to  proceed  until  dangerous  symptoms  call  for 
active  measures,  or  the  limit  of  physiological  dilatation  is  reached. 
Then,  if  the  vagina  is  not  too  extensively  implicated,  by  means  of  in- 
cisions and  the  partial  extirpation  of  the  diseased  mass  with  the  gal- 
vano-caustic  wire,  the  thermo-cautery,  and  Volsella  forceps,  room 
should  be  made  for  the  extraction  of  the  child  by  forceps,  or  after 
version.  Of  four  cases  thus  treated,  the  mothers  all  recovered  from 
the  immediate  effects  of  the  operation,  and  three  of  the  children  were 
born  living. 

III.  Ovarian  Tumors. — 1.  In  Pregnancy,  Ovarian  tumors,  i)ar- 
ticularly  those  of  the  cystic  variety,  are  quite  often  encountered  as 
complications  of  pregnancy.  They  usually  antedate  conception,  but 
may  make  their  appearance  during  pregnancy.  Utero-gcswtion  often 
favors  their  development  by  increasing  the  general  vascularity  of  the 
pelvic  viscera,  although  an  arrest  of  growth  and  an  actual  retrogres- 
sive metamorphosis  of  the  tumor  seem  to  be  the  occasional  effect  of 
intercurrent  conception,  t  This  retrogressive  process  affects  only  cys- 
tic tumors,  and  may  result  from  the  uterine  pressure,  which  facilitates 
the  absorption  of  their  content'^  After  delivery  the  cysts  present  on 
palpation  a  relaxed  and  flabby  condition.  The  natural  tension  of  the 
tumor  is  soon  restored  by  the  secretion  of  additional  fluid,  except  in 
those  rare  cases  in  which  the  compression  of  the  gravid  uterus  seems 
to  initiate  a  permanent  process  of  retrogression  and  absorption. 

Wernich  "  advanced  the  opinion  th.it  the  assumption  by  benign 
ovarian  tumors  of  a  malignant  charucter  is  determined  by  the  occur- 
rence of  pregnancy,  and  Spiegelberg  ||  regards  this  transition  as  posi- 
tively established.  The  ovarian  tumors  under  consideration  may  be 
bilateral.  If  they  bo  of  moderate  dimensions,  they  may  not  interfere 
with  utero-gestation  or  delivery,  except  by  a  slight  aggravation  of  the 
usual  disturbances  attendant  upon  pregnancy.  An  ovarian  tumor  is, 
however,  liable  tx)  occasion  alwrtion  or  premature  delivery  if  it  be  con- 
fined by  adhesions  t«  the  pelvic  cavity,  or  be  closely  connected  to  the 
uterus.     Under  these  circumstances  abortion  results  from  interference 

*  Fkoaaii^  "Zur  op«rat  Thcrapie  d.  Ccrrix-Carcinomg  in  d.  Coinplication  mit  Gn.. 
ridiCAL,"  "ZUchr.  f.  Oeburtsh.  und  G.TMck.,"  Bd.  v.  p.  168. 

f  GoxKKB,  "  Xur  Thcrapie  der  durcli  Carcinom  des  Dtenis  complidrten  Schwtnger 
ichuft  und  ficbiirt,"  "  Ztsohr.  fQr  Geburtah.  und  Gynaek.,"  vol.  i,  p.  7. 
X  ScimoKirrn,  "  Lchrbiich,"  p.  399. 

•  Wnusicn,  ••  Bcitr.  t.  Ocbunsh.  u.  Oyn.,"  Bd.  ii,  p.  MS. 
I  SmGELBKBa,  "  U'brbucb,"  p.  297. 
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on  the  part  of  the  new  growth,  with  the  notural  utorine  expansion,  > 
from  the  retrolloxion  which  it  indncos.     In  rore  instances  a  n»tatio 
of  the  ey*t  upon  its  uxis,  followed  by  strangulation  of  itn  |K><liclo, 
obacrvcd.     ThiH  deplorable  accident  leads  to  a  lethal  isHue  by  »hocli 
by  gan;,'rcnc  of  the  cyst  and  conaeiiuent  nepticivmia,  or  by  hwmorrha 
into  the  tunior  and  the  peritoneal  cavity,  followed  by  peritonitis.    The' 
rationtile  of  the  morbid  phenomena  referable  to  tnmors  of  larger  size 
\s  entirely  different     These  tumors  do  not  often  occasion  abortion  or 
premature  delivery,  but  gravely  complicate  the  Inter  jK-riods  of  pre%, 
nancy  by  means  of  the  pressure  which  they,  in  common  with  th<!  gniii 
uterus,  exert  upon  the  abdonunal  and  thonu.;ic  riscera.     Ascitcji  &ui 
dyspncea  are  the  chief  results  of  the  augmented  intra-abdominal  ten^ 
mm.     (Edenui  of  the  lower  extremities  is  often  observed.     The  ova 
rian  cyst  sometimes  rujttures  and  produces  fatal  collajwc,  jwritonitia 
or  septicwmia.     The  escaped  cystic  fluid  may,  however,  bo  absorbed^ 
and  pregnancy  reach  a  natural  termination. 

JJiaynonis. — If  the  ovarian  tumor  be  of  small  size,  it  may  be  cot 
plctely  masked  by  the  growing  uterus,  or  may  be  mistaken  for  a  por 
tion  of  the  latter.  If.  on  the  other  hand,  the  surface  of  the  tumor 
irn-guiar  and  nodular,  the  uterus  may,  at  an  early  j>eriod  of  pregnancy, 
itself  be  regarded  ?ui  u  imrt  of  the  cyst.  l»ali)ation  and  auscultation 
will,  however,  usually  afford  satisfactory  diagnostic  j)oint«  of  different 
tiation.  Especially  the  softticgs  of  the  pregnant  uterus  contrasts  witli 
the  t^nae  condition  of  an  ovarian  c\A.  Moreover,  the  abstMice  of  Xhi 
menses  in"  itatients  with  an  ovarian  tumor,  and  an  unusually  rapid  in^ 
crease  in  the  dimensions  of  the  abdomen,  should  awuken  the  suspicion 
of  combined  pregnancy  and  ovarian  tutnor. 

2.  In  Piirfuri/ion  anil  the  Puerperal  Stiitf, — The  dangers  rostilt 
ing  in  parturition  and  the  puerperal  state  from  ovarian  tumors  com- 
plicating pregnancy  are  twofold,  and  consist  (n)  in  the  obstructiot 
to  labor  which  they  occasion  and  {b)  in  the  results  of  the  morbid  pn> 
cesses  determined  in  the  neoplasms  themselves  by  the  excessive  press*] 
ure  of  the  surrounding  tissues. 

(«)  If  the  ovarian  tumor  is  confined  within  the  true  pelvis  in  sncli 
a  way  as  to  render  its  siKtntaneous  or  manual  displacement  impossible,! 
it  may  offer  a  most  serious  imjiediment  to  the  expulsion  of  the  faitns.! 
Dermoid  cysts  manifest  a  more  decided  tendency  to  contract  adhesionsl 
in  the  jwlvis  than  other  ovarian  tumors,  and  afford  on  this  account,  aa\ 
well  as  becautie  of  the  greater  consistence  of  llieir  conk'nts.  a  worse 
prognosis  than  any  other  variety.*     Obstructed  labor  more  frequently  I 
results  from  the  presence  of  small  than  from  that  of  large  ovarian  ta- 
mors,  since  the  latter  oftener  escape  into  the  abdominal  cavity  during] 
pregnancy,  and  are  unable  at  any  subsequent  period  to  effect  an  en- 
trance into  the  true  pelvis. 

*  ScBtowia,  op.  vU.,  p.  001. 
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(o)  Even  if  tho  obstacle  offered  to  parturition  by  an  ovarian  tu- 
mor be  trivial,  the  changes  induced  in  its  own  substance  by  the  par- 
turient act  may  be  productive  of  very  serious  results.  The  pressure 
and  traction  exerted  upon  the  pedicle  of  the  cyst  are  ofton  so  severe 
as  to  produce  its  strangulation,  followed  by  necrosis  of  the  tumor, 
with  consequent  septic  poisoning.  Bupture  of  the  sac,  with  its  fatal 
consequences,  may  also  occur,  or  such  severe  contusions  of  the  tninor 
may  be  occasioned  by  excessive  pressure  as  to  result  in  gangrene  of 
Its  entire  mass.  The  development  of  the  foetus  is,  as  a  rule,  not  inter- 
fered with  by  ovarian  tumors.  The  latter  manifest  a  tendency  to  very 
rapid  development  in  the  puori>eral  state,  except  in  those  rare  cases 
characterized  by  permanent  retrogressive  metamorphosis  and  absorp- 
tion. 

Ovarian  tumors  are  a  dangerous  complication  of  pregnancy.  Play- 
fair  rejwrt^  fifty-seven  cases,  with  thirteen  deaths.  The  treatment, 
where  the  tumor  interferes  with  delivery,  consists  in  reimsitiou,  or, 
failing  after  persevering  effort,  in  puncture  of  the  cyst.  The  ail-ile- 
nac  of  the  vagina  affords  generally  the  most  convenient  point  for 
introducing  the  trocar.  The  time  selected  for  tapping  should  bo 
during  the  existence  of  a  pain,  when  the  cyst  is  rendered  tense  by 
pressure.  Owing  to  the  rapid  increase  in  the  size  of  the  tumor  which 
commonly  results  from  pregnancy,  and  in  consideration  of  the  rela- 
tively favorable  issue  of  ovariotomy  *  performed  upon  pregnant  women, 
the  radical  operation  during  pregnancy  promises  to  prove  in  the  future 
the  most  advantageous  form  of  treatment. 


CHAPTER  XXIX. 

ABXORXALITIEa  OF  THE  F'lCTCS   WHICH  OFFER  AX  OBSTRCCTIOX 

TO  DELiyE/iY. 


PreiDiilurc  ossification  of  tho  cranium. — H^-drocephalufi. — Eaccphalncclc. — IlydrotboraT. 
— Aacitea. — Other  causes  0/  abdominal  distention. — Tumors  of  the  trunk. — Mon- 
strosities.— Double  monsters. — Acardiaci. — Anenccpbalous  monsters. — Abnormal  po- 
sitions.— Spontaneous  version. — Spontaneous  OTolution. 

I.  Fetal  Diseases  which  obstruct  the  Expulsion  of  the  Head. 

Premature  Ossification  of  the  Fetal  Cranium.— This  condition  is 
characterized  by  the  complete  or  nearly  coniploto  closure  of  the  fonta- 
nelles.     The  head,  therefore,  loses  its  compressibility,  and  no  longer 

•  Olshausen  operated  14  times.  Four  of  the  women  aborted  and  two  died.  Schrocd<?r 
operated  7  times.  Four  women  aborted,  but  all  rceovercd.  Mr.  Lnwson  Tait  ban  reported 
10  successful  cases.  Mr.  Spencer  Wells  operated  ir>  times.  Nine  of  the  mothers  recor. 
ered  and  went  to  full  term.  U.  P.  C.  Wilson.  Marion  Simj,  Washington  Alice,  Bird,  Gala^ 
bin,  Baum,  and  C.  C.  Lee  likewise  report  single  successes. 
8S 
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undergoes  those  changes  of  form  which  constitute  so  importiint  •] 
in  the  mechanical  processes  of  delivery.  As  Die  anomaly  is  apt  to  tn- 
terfero  with  bniin  development  in  infancy,  the  late  Ur.  John  E.  lilake* 
advocated  early  perforation  where  the  interests  of  the  mother  had  to 
be  consulted.  As  I  have  never  met  with  this  form  of  dystocia  in  « 
large  number  of  instrumental  deliveries,  1  can  not  but  regurd  ii  a;i 
extremely  uncommon. 

Hydrocephalos. — Congenital  hydrocephalus  of  sufficiently  marked 
development  to  constitute  an  impedimeut  to  parturition  u  oomparap 
tively  rare,  occurring,  according  to  the  statistics  of  Madame  La  C'I: 
polle,f  only  fifteen  times  in  43,546  deliveries.  In  consists  nsnally 
a  serous  effusion  confined  to  the  cerc^bral  ventricles,  Tho  uffusie 
may,  however,  according  lo  Jaccotid  and  Hullopcan.t  be  situated 
the  moshes  of  Uio  pia  mut<T,  in  the  cerebral  imrencUyma,  in  the  su^ 
arachnoid  cavity,  ur  between  the  arachnoid  and  the  dura  mater. 

Etiology. — The  etiological  factors  of  the  disease  have  not  Ijoen 
certainod,  although  llerrgott*  assumes  an  invariable  causative  rola 
between  coexisting  cretinism  and  hydrocephalus. 

Morbid  Anatomy. — The  uccumulateil  serum  compresses  the  cer 
parenchyma  and  itroduces  dilatation  of  the  cranial  cavity,  which 
become  excessive.  The  cranial  bones  become  abnormally  thin,  beir 
in  some  instances  no  thicker  than  i>archment.  'I'heir  continuity 
bo  interrupted  by  apertures  of  varying  size,  through  which  tho  coi 
tents  of  the  cranium  may  protrude,  constituting  iiii  eiiwplinlocell 
The  skull  is  of  disproportionate  magnitude  as  compared  with  the  tact 
The  head  may  attain  the  dimensions  of  that  of  an  adult.  The  fore- 
head  is' prominent  and  bulging,  the  sutures  are  widely  open,  and  the 
fontanelleH  of  large  diameter.  The  body  of  the  ftetus  is  usually  well 
developed,  and  of  a  size  corresponding  to  the  existing  i>eri(xl  of  preg- 
nancy, although  spina  bifida  and  other  malformations  may  coexist. 
Hydrumnion  fre«|uently  conijilicates  hy<lnH'.eplialns. 

Diagnosis. — Cystic  tumors,  spina  bifida,  enco]>halocele,  and  the 
skull  of  a  macerated  foetus,  are  most  frequently  mistaken  for  hydro- 
cephalus. The  differential  diagnosis  is  based  upon  different  signs,  ac- 
cording to  the  position  and  presentation  of  the  f^ptu8.  If  the  head 
present  and  be  still  above  the  superior  strait,  abdominal  palpation  mai 
sometimes  detect  a  large,  rounded,  and  hard  tumor  above  the  pnt 
while  auscnltution  discovers  tho  maximum  intensity  of  the  fetal  cardial 
sounds  above  the  umbilicus.  The  abdomen  is  unusually  distc^ndod.  If 
the  head  has  descended  somewhat  into  the  pelvic  cavity,  palpation  ^0 

•  ntAKE,  "  Am.  Jour,  of  Obstet.,"  toL  xil,  1879,  p.  225. 
f  gpicoiLnKiia,  "  Lcbrbuch,"  p.  626. 
t  "  NoiiY.  diet,  dc  nit'il.  et  chir.  pnit.,"  toI.  xiii,  article  "  Enp<pli»lc,"  p.  161. 

*  UnaaoTT,  "  bes  mal  (octal,  q.  peurcnt  fairs  ob«taolc  It  I'accouch.,"  Part*,  1878, 
p.  13. 
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vaijinam  reveals  a  fluctuating  sac,  which  becomes  notably  tense  dar- 
ing the  pains.  In  the  interval  between  the  uterine  contractions,  the 
broad  fontanelles,  the  thin  bones,  and  the  wide  sutures  are  readily  felt. 
These  signs  may,  however,  fail  if  the  cranial  bones  be  thick  and  the 
sutures  already  ossified.  In  this  case  the  disproportion  between  the 
forehead  and  face,  the  bulging  frontal  bone,  and  the  prominence  of  the 
superciliary  ridges  are  important  aids  to  a  diagnosis.  If  the  membranes 
be  ruptured,  the  hairy  scalp  may  be  felt  The  diagnosis  is  easier  when 
the  cranial  cavity  is  not  greatly  distended.  In  case  of  a  breech  pres- 
entation, the  diagnosis,  which  is  then  more  ditficult,  must  chiefly  rest 
upon  the  detection,  at  the  fundus,  of  a  tumor  larger  than  the  normal 
fetal  cranium.  The  previous  occurrence  of  hydrocephalus  in  the  same 
subject  and  feeble  fetal  movements  may,  in  this  instance,  slightly  fa- 
cilitate the  task  of  the  diagnostician. 

Mechanism  of  Delivery. — The  course  of  parturition  is  sometimes 
not  materially  impeded  even  by  a  largely  developed  hydrocephalic  foB- 
tufl.  This  may  be  due,  if  the  bones  be  attenuated,  to  the  ready  mold- 
ing of  the  fetal  cranium  to  the  pelvis,  or  to  rupture  of  the  head  and 
escape  of  the  serum,  which  event  occurs  chiefly  in  breech  presentations. 
The  presentation  materially  affects  the  course  of  delivery.  If  the  head 
be  forced  with  its  greatest  circumference  against  the  superior  strait, 
it  a«lapts  itself  less  readily  to  the  j>elvi3  than  when  it  impinges  later- 
ally or  obliquely  on  the  pelvic  entrance.  The  difficulties  of  delivery 
are  increased  if  the  cranial  bones  be  firm  and  thick,  or  the  sntnrcs 
ossilicd.  Breech  jiresentations  are  favorable  to  a  speedy  delivery,  in 
that  the  head  is  subjected  during  its  descent  to  more  equable  pressure 
by  the  ])elvic  parietes,  and  therefore  assumes  a  conical  shape  best 
adapted  to  insure  its  easy  expulsion.  Spontaneous  delivery  is,  how- 
ever, rare.  In  the  vast  majority  of  cases  operative  interference  becomes 
necessary. 

Prognosis. — The  child's  life  is  usually  sacrificed  if  the  anomaly  be 
sufficiently  marked  to  considerably  protract  parturition.  Even  if  the 
child  be  born  alive,  it  will  probably  succumb  at  an  early  period  of  ex- 
tra-uterine life.  The  prognosis  with  reference  to  the  mother  depends 
largely  upon  the  time  at  which  obstetrical  aid  is  extended,  and  upon 
the  nature  of  the  remedial  measures  adopted.  If  the  labor  be  too  long 
protracted,  vesico-vaginal  fistula  may  result  from  pressure  of  the  fetal 
head,  or  the  mother  may  die  from  exhaustion  or  from  rupture  of  the 
uterus.  Rupture  of  the  uterus  is  comparatively  frequent,  having  oc- 
curred in  sixteen  out  of  seventy-four  cases  of  hydrocephalus  collected 
by  Thomas  Keith.  The  laceration  usually  occurs  in  the  vicinity  of 
the  cervix,  but  is  often  located  at  the  fundus  uteri.  The  treatment 
consists  in  puncturing  the  head  with  a  fine  trocar  and  allowing  the 
fluid  to  escape.  If  praeticable.  the  child  should  be  subsequently  turned 
and  extracted  by  the  feet.     The  forceps  is  useless,  as  it  can  not  be 
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made  to  tuke  a  firm  hold.    If  version  is  found  to  be  uttoiidcd  with  dil 
ficaltv,  tho  opening  should  be  enlargod,  and  the  hmid  extracted  wit 
the  crnniticljwt.     If  the  child  is  extracted  by  the  breech  without  jir 
vioiis  perfiinition  of  tiie  head,  in  cases  of  difficultv,  Tariiier  recoin 
mends  section  of  the  vertebral  column  and  the  withdmwnl   «'f  thi 
cranial  fluid  by  means  of  an  elastic  catheU.'r  passed  to  tho  bniitj  thruugl 
tho  spinal  CJinal. 

Congenital  Encephalocele. — This  al>uormality  of  the  fetal  craniur 
consiistji  in  the  ucuuiuulutiun  bcncati)  the  scalp  of  cephalic  fluid,  witi 
or  without  an  investment  of  meningeal  or  of  cerebral  tissue.     The 
containing  the  fluid  is  attached  to  tho  cranium  by  a  pedicle  nf 
length  and  form.     The  aperture  through  which  tho  fluid  m 
contained  within  the  cranium  finds  exit  may  bo  produced  by  utlcna^ 
alion  of  tho  cranial  bones  attendatit  upon  hydrocephalus,  or  may  Ik 
duo  to  arrested  development.     In  some  instances  the  encephalocele  i^ 
found  still  communicating  with  tho  cranial  cavity  through  its  j)odicl€ 
but  in  others  the  latter  is  iniiiervious.     Encephalocelcs  vary  in  six 
from  hardly  |)erceptible  sacs  to  tumors  of  larger  circumference  th 
the  cranium  itself.     They  may  occupy  any  part  of  tho  jK-ri; 
tho  head,  but  are  most  frequent  in  tho  frontal  and  ociiijiital  r  ^ 
Tho  head  may  itself  be  hytlronephalic  or  normal.    The  cause  of  th^ 
aiioniuly  in  ipiostiim  is  not  deflnit^ly  known,  but  is  inferred  to  bo  of 
iniliiiMniiitory  nature. 

Knce|)halooele8  rarely  obstruct  delivery,  because,  their  most  fr 
quent  seat  being  in  the  frontal  or  occipital  region,  they  arc  ex|)ell« 
either  before  or  after  tho  hea<l.     Their  presence  seems  to  <lctonnin< 
nutrilivo  changes  in  the  cranial  bonos,  whereby  the  latter,  being  renJ 
deivd  softer  and  more  yielding,  are  more  readily  expelled.    The  amount 
of  obstruction  caused  by  the  encc))halocele  will  reach  its  maxiraut 
when  the  size  is  large,  the  pedicle  short,  and  the  seat  hitend  ;  but  simple 
puncture  usually  suflioes  to  evacuate  the  sac.  and  obviates  further  difJ 
Acuity.    The  prognosis  for  both  mother  and  child  is  far  better  than  it 
cases  of  congenital  hydrocephalus. 

II.  Abnormal  Conditioxs  op  the  Fceti's  which  onsTurcr  TUi 
Expulsion  ok  thb  TiirsK. 

Hydrothorax,  unattended  by  serous  effusion  into  any  other  of  th< 
closed  cavities  of  the  body,  is  infroqnent.  and  when  present  is  nirclj 
of  sufficient  extent  to  offer  any  impediment  to  delivery.     Sj)iegolberg 
encountered  only  one  such  case,  and  refers  to  but  two  others  observe 
by  Hohl.f 

Ascites,  although  more  frequent  than  hydrothorax,  ordinarily  conJ 
stitutes  an  insignirtcant  obstruction  to  parturition,  on  account  of  t\\t 
yielding  character  of  tho  abdominal  walls  and  the  small  amount  of 

*  UKRRoorT,  op.  eit.,  p.  ISl.  f  Spuoilbkhu,  "  Lubrbuuti,"  p.  B38. 


ABNORMALITIES  OF  THE  F(ETUS. 


549 


fluid  usually  present.  It  has,  however,  in  some  instances  markedly 
retarded  delivery.* 

Ascites  and  hydrothorax  are  more  frequently  associated  than  iso- 
lated, and  present,  when  combined,  no  inconsiderable  obstruction  to 
delivery.  Pericardial  effusions  of  varying  magnitude  may  exist  simul- 
taneously with  either  or  both  these  affections. f 

The  size  of  the  fetal  abdomen  may  be  so  much  augmented  by  dia- 
tention  or  enlargement  of  its  viscera  as  to  obstruct  labor.  Among  the 
causes  of  abdominal  distention  from  this  source  may  be  cited  ; 

(«)  Cystic  degeneration  of  the  kidneys  ;  J  {b)  dilatation  of  the  uri- 
nary bladder  ;  *  (c)  dilatation  of  the  ureters  ;  ||  (d)  fibro-cystic  degen- 
eration of  a  testicle  still  retained  in  the  abdomen  ;  ^  (c)  enlargement 
of  the  liver,  due  to  degenerative  processes ;  0  (/)  enlargement  of  the 
uterus,  produced  by  secretions  accumulated  in  its  cavity,  the  cervix 
being  impermeable  ;  J  (//)  enlargement  of  the  pancreas  ;  J  (h)  enlarge- 
ment of  the  spleen  ;  I  (i)  one  fcBtus  included  witliin  another.  In  this 
case  one  foetus  is  completely  invested  by  the  integument  of  the  other, 
and  is  attached  to  the  latter  by  a  pedicle,  which  is  usually  inserted 
either  in  the  sacro-coccygeal,  perineal,  or  cervical  regions.**  A  case  of 
extensive  anasarca  of  the  fittus,  characterized  by  the  peculiar  gelati- 
nous nature  of  the  fluid  contained  in  the  subcutaueous  cellular  tissue, 
is  re|)ortcd  by  Keillor  to  have  produced  dystocia.  Emphysema  of  the 
entire  fetal  trunk  may  result  from  putrefaction  occurring  in  the  tissues 
of  a  child  retained  for  some  time  in  utero  after  the  escape  of  the  am- 
nintic  fluid.  The  putrefactive  processes  owe  their  origin  to  the  en- 
trance of  air  within  the  uterus.  The  gaseous  products  of  decomposi- 
tion are  developed  in  all  the  fetal  tissues  and  in  the  cavities  of  its  body. 
The  skin  is  distended,  translucent,  and  glistening.  It  crepitates  on 
pressure,  and  gas  escapes  from  incisions  carried  tlirough  the  cuticle. 
The  trunk  and  extremities  are  largely  increased  in  volume,  and  their 
augmented  size  offers  an  obstacle  to  delivery  which  the  uterine  forces, 
probably  already  exhausted  by  prolonged  expulsive  efforts,  can  not 
overcome.     In  such  cases  the  bulk  of  the  child  shoold  be  diminished 

•  Martis,  "Monatsacbr.  f.  Ocbartek.,"  Bd.  ixvii,  lBfl6,  p.  28. 

f  nniRaoTT,  np.  ril.,  p.  IBS. 

t  CcmiiNS,  "Dublin  Jour,  of  Med.  Sci.,"  Miiv,  IS73,  p.  490;  Vo8S,  "  Monttt?iichr.  f. 
Geburtsk.,"  Bd.  xirii,  ISfiO,  p.  28;  Kaxzow,  JUd.,  Bd.  liU,  1869,  p.  182;  Wkosomkiszr, 
/bid.,  Bd.  xxvii,  1866,  p.  27. 

■  Wbittami,  "Am.  Jour,  of  Obftct.,"  vol.  iii,  1871,  p.  889;  Dcscaji,  "Edinburgh 
Ucd.  Jour.,"  .\u|ru8t,  1870,  p.  163;  IIaxtmaxk,  "  Mooatsschr.  f.  Geburt«k.,"  Bd.  xxvii, 
1806,  p.  273  ;  Ro-'G,  Ibid.,  Bd.  XXV,  180S,  p.  42S ;  OLSBAirsEN, "  Arch.  f.  Gynnrk.,"  Dd.  ii, 
p.  280;  KwnTALttB,  "Monatsscbr.  f.  Gcburtsk.,"  Bd.  xxvii,  1806,  p.  lOS;  Hecker,  Ibid., 
Bd.  xviii,  1861,  p.  373.  |  Aianu),  "Arch.  f.  Gynnck,"  Bd.  iv,  p.  IBl. 

^  RooKBS,  "  Am.  Jour,  of  Obalct.,"  vol.  ii,  p.  026.        (  ScDROEnKB, "  Lchrbucb,"  p.  634 

t  Oervis,  "  Ol«tet,  TmnB.,"  vol.  v,  p.  284. 

t  Maiiti!!,  "  MonatAKchr.  f.  Goburtsk.,"  Bd.  xivil,  1866,  p.  28, 

{  Voss,  op.  cU.,  p.  20.  **  HiULOon,  op.  eit.,  p.  206. 
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liy  ))uiicture8  of  the  skin  to  allow  the  gases  to  escape,  and  when  tli 
liead  presents  it  should  be  I'xtracted  wirh  the  ccphulotribe.  Traction 
ujion  the  extremities  ure  liuble  to  be  folinwcd  by  their  M.'parDCiou  fron 
the  trunk. 

Tumors  developed  in  dillerout  parts  of  the  fetal  trunk  inn; 
piirturiiion.     The  most  frequent  site  for  these  tumors  is  the  s;u 
perineal  regions,  where  they  arc  developed  between  the  sacrum,  tfc 
coecyx,  uml  the  rectum.     Their  size  vuries  from  thiit  of  a  small  wal- 
nut to  that  of  the  fetid  cmiiium  at  term,  iitid  it  uuiy  even  exceed  thes 
dimensions.     The  tnmnrs  may  be  either  cystic,  fatty,  viutcular, 
Iiiginous,  osseous,  or  carcinomatous.     SoK:aIled  cysto-hyp-omata  ar 
ttUo  frequently  observed  in  this  Bitualiou.    Similar  noo]ihijmB  may 
located  in  the  axilla,  upon  tlie  pectoral  muscles,  and  in  the  aoterior  i 
posterior  cervical  regions.      Spina  bifida,  when  accompanied  by  th| 
formation  of  a  large  hydrorochitic  snc,  constitutes  another  form 
congeniud  fetal  tumor,  and  is  motit  frocpiontly  observed  in  the  luml 
sacral  region.    Ectopia  of  tiie  abdominal  vistcera,  iieniias,  hydatid  cyst 
and  encysted  neoplasms  of  the  abdominal  walls  sometimes  constitut 
tumors  sulliciently  extensive  to  impede  parturition.     We  may  also  cit< 
anchylosis  of  the   fetal  joints,  adhoi^ions  of   the  extremities  to  th« 
trunk  or  to.one  another,  and  riyor  mortis,  as  rare  abnormalities  whici 
interfere  with  that  pliability  of  the  child  requisite  for  it«  (Mlnptwtioil 
to  the  parturient  canal,  and  fitujlly,  adhesion  of  the  fiutus  to  the  pi* 
centft  or  to  the  uterine  parietes  as  causes  of  dystocia.* 

Diagnosis. — An  accurate  diiferential  diagnosis  between  these  Tari<>4 
morbid  conditions  can,  as  a  rule,  only  be  made  after  delivery.  II 
enlargement  of  the  trunk  be  iircsetit,  the  head  or  breech  is  born  witb^ 
out  dilliculty,  but,  the  i)rogress  of  parturition  iK'ing  then  completelj 
arrested,  an  investigation  easily  reveals  the  existence  of  an  abnomiall] 
large  trunk.  A  hydrorachitic  sac  is  liable  to  bo  mistaken  in  a  breecl 
l)n'8entution  for  the  fetal  membranes.  Its  consistence  is.  however* 
not  altered  by  the  occurrence  of  uterine  contractions,  and  no  fet 
parts  are  felt  beneath  the  membrane,  which  is  found  to  be  continuoui 
with  the  fetal  cutaneous  surface. 

III.    MoNSTtlOSITlES. 

Dystocia  is  more  frequently  produced  by  double  monstrosities  that 
by  any  other  variety.  These  are  divided  by  Veit  f  into  three  princi- 
jial  classes,  characterized,  respectively,  by — 1.  Incomplete  double  for-^ 
mation  of  the  upper  or  of  the  lower  extremities  ;  2.  Two  separate  bod- 
ies united  either  by  their  upper  or  by  their  lower  extremities  ;  .3.  Two 
sepanitc  bodies  attached  to  each  other  either  by  their  aWomiuol  or 
by  their  dorsal  surfaces. 

•  WniTTAKKH,  "Am.  .lotir.  of  Obstet.,"  toI.  iil,  1871,  p.  247. 

f  ViiT,  Vc  Ikiiiann's  "Samml.  klio.  Vortr.,"  Volknionn,  1878,  So«.  164,  MS, 
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Diagnosis. — Tbe  differential  diagnosiaof  the  individual  deformities 
is  usually  impossible  in  the  earlier  stages  of  parturition.  Even  in  the 
succeeding  stages  it  is  difficult,  since  separate  twius  may  pi-eaeut  essen- 
tially the  same  phenomena.  The  diagnostician  will  derive  some  assist- 
ance frijm  the  facta  that  certain  women  seem  predisposed  to  the  devel- 
opment of  double  monsters,  and  that  certain  smaller  and  easily  recog- 
nizable deformities  of  the  extremities  (as  club-foot)  are  often  merely 
complications  of  more  important  ones,  and  servo  to  indicate  the  exist- 
ence of  the  latter.  The  family  history  may  furnish  valuable  assistance, 
inasmuch  as  the  deformities  under  consideration  are  sometimes  heredi- 
tary. Double  monsters  are  most  frequently  observed  in  multiparsB ; 
but  this  fact  is  referred  by  Voit*  to  the  relative  numerical  preponder- 
ance of  the  former  over  primiparse.  When  parturition  has  progressed 
sufficiently  to  allow  of  introduction  of  the  hand  within  the  uterus, 
should  the  necessities  of  the  case  call  for  this  measure,  the  diagnosis 
becomes  clear. 

Mechanism  of  Labor.— The  natural  forces  suffice,  acconling  to  the 
statistics  of  Playfair  and  lIohl,t  for  the  delivery  of  double  monsters 
in  more  than  fifty  {K-r  cent,  of  the  cases.  This  fact  may  be  attributed 
to  the  comparatively  small  dimensions  of  the  foetus  and  to  the  frequent 
occurrence  of  abortion  or  of  premature  delivery  in  cases  of  this  nat- 
The  course  of  parturition  in  a  ca^e  of  the  first  variety  is  simi- 


ure. 


lar  to  that  obtaining  when  the  hood  of  a  single  f<stn»  is  of  unusually 
large  dimensions.  The  second  variety  docs  not  ordinarily  seriously 
interfere  with  delivery,  particularly  if  there  bo  a  breech  presentation. 
In  this  case  the  bodies  pass  through  the  parturient  canal  simultane- 
ously, lying  parallel  to  each  other.  One  head  then  passes  along  the 
hollow  of  the  sacrum  and  is  first  exjiclled,  while  the  other  is  retained 
above  the  brim,  its  neck  being  bent  into  close  apposition  to  the  pubes 
until  after  the  expulsion  of  it«  fellow.  Should  there,  however,  bo  a 
disparity  between  the  lengths  of  the  necks,  both  the  heads  may  simul- 
taneously pass  through  the  pelvic  canal.  When  they  re.ich  the  outlet, 
the  head  attached  to  the  longer  neck  is  expelled.  The  second  head 
must  then  be  expelled  with  the  neck  and  shoulders  of  the  former. 
Under  these  circumstances,  interference  on  the  part  of  the  obstetrician 
is  usually  required. 

Head  presentations  are  the  most  common  ones  in  cases  of  the  third 
variety,  and  the  course  of  parturition  is  as  follows  :  The  head  of  one 
foetus  is  born,  that  of  the  other  l>eing  detained  above  the  pelvio 
brim.  The  trunk  belonging  to  the  first  head  then  follows.  Next 
comes  the  second  trunk  ;  and,  finally,  the  head  belonging  to  the  latter. 
Spontaneous  delivery,  when  it  occurs,  is  usually  effected  in  this  man- 
ner. Head  presentations  of  the  first  variety,  i.  c.,  those  in  which  a  sin- 
gle trunk  possesses  two  heads,  usually  pursue  the  course  just  described. 

•  Vui,  op,  rit.,  p.  1818.  f  SptBOSLBEBO,  "  Lehrbuch,"  p.  BSU 
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Prognosis. — The  pronrnosis  for  the  child  is  very  nnfavorable,  owiog 
to  its  expulsion  in  an  undeveloped  condition  and  to  the  conipreesion 
exerted  upon  it  during  labor.  The  prognosis  for  the  mother  is  faTor 
able  because  of  the  usual  small  dimensions  of  the  foetus  and  of  the 
freedom  with  which  measures  for  the  reduction  of  ita  volume  are 
resorted  to  in  view  of  ita  probable  early  demise. 

An  acardiacus  is  a  monster  devoid  of  the  heart.  It  is  dereloped 
simultjincously  with  a  normal  fcxtus,  and  is  nsually  bom  after  the  lat- 
ter.    Its  develojimeut,  as  already  explained,*  occurs  in  the  foUowii 


Fio.  iSi. — Author's  quo  of  ocardU. 

manner  :  The  balance  of  circulation  in  the  anastoni  ■ 
terns  of  twins  contained  in  a  single  chorion  (and  tin  i 
*  Chapter  on  "  ilultipic  Prrgnanc/." 
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sex)  becomes  disturbed,  and  the  pressure  in  one  system  so  preponder- 
ates over  that  in  the  other  that  the  circulation  of  the  latter  ia  reversed, 
and  ita  hearts,  lungs,  and  body  atrojtliy.  It  now  receives  its  nutritive 
supplies  from  the  normal  ftetus.  As  tlio  result  of  congestion  in  its 
umbilical  vein,  its  connective  tissue  often  undergoes  hypertrophy  and 
oedematous  infiltration.  The  same  cause  may  result  in  hydrocephalus 
or  in  the  development  of  a  monster  presently  to  be  described  as  an 
anencci)halus.  The  most  common  variety  of  acardiacus  is  known  as 
tlie  acephalus,  or  headless  monster.  The  amorphus  is  an  acardiacus 
without  head  or  extremities.  It  is  of  rounded  form,  and  its  surface, 
though  ordinarily  smooth,  may  present  faintly  marked  tubercles,  which 
are  regarded  as  rudimentiiry  extremities.  The  interior  of  tlie  amor- 
phus contains  a  rudimentary  intestinal  canal,  cystic  cavities,  muscles, 
and  vertebrae.  The  umbilical  cord  is  attached  indifferently  to  any 
part  of  the  body.  The  rarest  form  of  the  acardiacus  is  the  acormus, 
or  trunklcss  monster.  It  consists  of  an  imperfectly  devclojied  head 
witii  a  rudimentary  trunk.  Its  umbilical  cord  is  attached  to  ti>e  cer- 
vical region. 

An  anencephalus  or  hemioephalus  is  a  monster  with  a  well-developed 
trunk  and  a  rudimentiiry  head.  The  neck  is  short  and  the  head  rests 
directly  upon  the  shoulders,  which  are  so  unusually  broad  as  to  consti- 
tute an  impediment  to  delivery.  Tlie  amount  of  amniotic  fluid  is 
ordinarily  large.  The  face  is  turned  upward  and  the  eyes  are  promi- 
nent. The  most  common  presentations  for  an  anencephalus  are  the 
transverse  and  the  breech.  Sometimes  the  face  or  the  exposed  base  of 
the  skull  presents.  In  such  a  case  the  diagnosis  may  be  made  by 
recognizing  the  sella  turcica  and  other  bony  prominences  of  the  base. 
Reflex  actions  may  be  produced  by  irritation  of  the  medulla,  as  it  rests 
exposed  upon  the  basilar  process  of  the  occipital  bone.*  This  deform- 
ity produces  obstruction  by  permitting  other  extremities  to  enter  the 
pelvic  cavity  simultaneously  with  the  diminutive  head,  and  by  the 
unusual  breadth  of  its  shoulders  Tho  latter  are  more  readily  expelled 
when  the  parturient  canal  has  been  previously  dilated  by  the  passage 
of  the  breech. 

IV.  Shortkess  of  the  COHD.f 

Though  dystocia  from  shortness  of  the  cord  is  of  rare  occurrence, 
it  should  always  be  regarded  as  a  possible  source  of  delayed  labor. 
Shortness  of  the  cord  may  be  absolute,  as  in  cases  where  its  length 
does  not  exceed  a  few  inches ;  or  a  normal,  or  very  long  cord,  may, 
by  the  formation  of  coils  around  the  foetus,  become  taut  as  the  foetxia 
is  expelled  from  the  uterus. 

*  UKRiinaTT,  op.  eU.,  p.  36!(. 

t  MATTnKtrs  Drue*!!,  "Obstmetion  o«m;i  to  5?horlni;s9  of  the  Conl,"  "  Obatct.  Tram.,'' 
18S1,  p.  213;  CHACrBEi'iL,  "  Ocs  duposilioos  da  conlcoe,"  I'aril,  ISTO. 
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lu  the  ])roliininary  stage  of  labor  the  effect  of  shortness  of  the  cord 
is  sometimes  perceptible  in  the  irregular  heart-action  of  the  foetiu,  in 
the  recession  of  the  head  not  due  to  the  resistance  of  the  soft  part* 
during  the  iutarvals  between  the  pains,  and  in  an  interference  with  the 
mechanism  of  labor  as  characteristic  of  an  early  period.  In  the  second 
stage  the  effects  of  the  shortening  may  be  esj)erienced  at  the  pelvic  out- 
lot.  Usually,  however,  difficulty  is  not  encountered  until  uftcr  the 
expulsion  of  the  head. 

As  the  result  of  the  tension  to  which  the  cord  is  subjected,  it 
stretches,  and,  its  Duncan  points  out,  some  gain  in  distance  from  child 
to  placenta  is  obtained  by  the  drawing  out  of  the  two  insertions,  the 
navel  and  abdominal  wall  on  the  one  hand,  and  the  placenta  and  nter- 
lue  wall  on  the  other  ;  or,  if  the  cord  encircles  the  child,  length  nuT 
be  gained  by  compression  of  the  encircled  parts.  Stretching  atone 
may  permit  natural  birth  to  take  place.  If  not,  the  continued  tennoo 
may  result  in  the  tearing  of  the  cord,  in  partial  inversion  of  the  nt<.'nis. 
or  in  the  separation  of  the  placenta.  According  to  Duncan,  tlie  cord 
yields  to  a  strain  equal  to  five  and  a  half  pounds  for  the  weakest,  and 
fifteen  pounds  for  the  strongest. 

When  the  cord  liecomea  'taut  during  the  expulsion  of  the  foetus, 
the  anterior  surface  of  the  latter  rotates  forward  so  as  partially  to  undo 
the  encircling  and  diminish  the  tension.  In  the  completion  of  the 
birth  the  cord  lies  close  to  the  urethra,  and  forms  a  radins  aroood 
which  the  body  revolves,  a  movement  which  Duncan  aptly  comj)an« 
to  spontaneous  evolution  in  shoulder  presentations. 

Under  these  several  conditions  the  fetal  mortality  is  said  to  be  up- 
ward of  twenty  per  cent.  That  of  the  mother  is  much  less  {=<  ■ 
Aside  from  hiemorrhages  due  to  placental  detachment,  antl  r.n 
stances  of  uterine  inversion,  the  most  important  consequences  are  tho« 
whicli  result  from  delayed  labor.  I  have  witnessed  tlic  following  ca«. 
which  terminated  fatally :  The  patient  was  a  primipara,  twentyt»i) 
years  of  age,  who,  aft«r  five  days  of  ineffectnal  labor,  entered  the 
Emergency  Hospital.  Uer  temperature  was  103  b"  Fahr.  She  was  in 
great  agony.  The  external  genital  organs  were  inflamed.  The  fetal 
heart  had  ceased  to  beat,  and  meconium  escaped  from  the  vagina.  The 
head  could  be  seen  through  the  gaping  vulva.  After  giving  ether.  I 
applied  forceps,  but  met  with  more  resistance  than  I  had  antici|)at«<i. 
After  extracting  the  head,  on  passing  up  the  finger  I  found  the  cord 
tense,  and  coiled  a  number  of  times  around  the  child's  neck.  When 
about  to  sever  the  cord,  a  sudden  pain  was  followed  by  the  expulsion 
of  child,  cord,  and  placenta  together.  The  next  day  the  external 
genitals  became  gangrenous,  and  on  the  fifth  day  the  patient  died  from 
a  slough  in  the  uiqwr  portion  of  the  vagina,  which  communicated  with 
the  peritoneal  cavity,  and  had  evidently  been  the  result  of  the  lonf- 
continued  pressure. 
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A  positive  diagnosis  can  only  be  made  when  the  labor  has  so  far 
advanced  that  the  cord  can  be  felt  with  the  finger.  The  treatment  con- 
sists in  loosening  the  coils,  where  it  is  possible,  or  iu  severing  the  cord, 
if  accessible,  and  speedily  extracting  the  infant.  During  expulsion 
the  rotation  of  the  child  forward  may  be  aided,  and  assistance  may 
be  rendered,  by  external  pressure  downward  upon  tha  fundus  of  tlie 

uterus. 

V.  Transverse  Presevtations. 

In  so-called  transverse  presentations  tiie  axis  of  the  child  crosses 
obliquely  the  axis  of  the  uterus.  A  horizontal  position  of  the  foetus, 
with  both  extremities  occupying  nearly  the  same  level,  is  the  rare  excep- 
tion. Usually  the  child  lies  oblitjuely  with  the  head  resting  upon  an 
iliac  fossa.  When  the  uterus  contracts,  the  shoulder  is  usually  pressed 
down  into  the  lower  uterine  segment ;  hence  shoulder  and  transverse 
presentations  are  frequently  emplojed  as  synonymous  expressions.  In 
shoulder  presentations  prolapse  of  the  lower  arm  or  of  the  cord  are  not 
of  infrequent  occurrence. 

The  position  of  the  child  with  the  head  to  the  left,  as  the  more 
frequent  one,  is  termed  the  Hrst  position  ;  with  the  head  to  the  right, 
the  second  position.  According  as  the  back  of  the  cliild  is  directed 
forward  or  to  the  rear,  we  further  distinguish  dorso-anterior  and  doreo- 
postorior  positions.     The  dorso-anterior  position  is  the  usual  one. 

According  to  Churchill's  statistics,  the  frefpiency  of  transverse 
presentations  is  1:253,  Spiegelberg  found  it  1:180.  while  in  France 
the  combined  statistics  of  Depaul,  Dubois,  and  Piuard  show  a  fre- 
quency of  1:117  (Charpentier). 

The  causes  of  this  abnormality  are  to  be  found  in  the  absence  of 
the  conditions  which  contribute  t«  the  fixation  of  the  cephalic  extrem- 
ity. Thus  a  predisposition  is  created  by  an  excess  of  amniotic  fluid, 
by  placenta  prtevia.  by  multiparity.  by  premature  births,  by  death  of 
the  foetus,  and  by  uterine  and  pelvic  deformities. 

Diagnosis. — The  existence  of  a  transverse  presentation  can  usually 
be  ascertained  by  means  of  external  palpation.  Thus,  the  hard,  round 
head  can  be  maj)ped  out  in  most  cases  in  an  iliac  fossa,  and  the  soft 
breech  of  smaller  size  be  felt  at  a  higher  level  upon  the  oppfisite  side. 
Upon  vaginal  examination,  the  presenting  part  is  commonly  felt  high 
up  at  the  level  of  the  brim,  so  that  it  is  sometimes  necessary  to  intro- 
duce the  half  or  even  the  entire  hand  to  arrive  at  certainty  in  diagnosis. 
Great  care  should  be  exercised  in  passing  the  finger  through  the  cervix 
for  purposes  of  cx))Ioi-ation,  as  it  is  eapeciolly  desirable  to  avoid  pre- 
mature rupture  of  the  membranes.  In  an  early  stage  of  labor  the 
vaginal  vault  is  flattened.  With  the  advance  of  the  first  stage  the 
shape  of  the  bag  of  waters  corresponds  to  the  resistance  offered  by  the 
cervical  canal.  In  multiparas,  and  iu  all  cases  where  softening  and 
dilatation  proceed  rapidly,  the  ordinary  globular  segment  may  form 
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in  advance  of  the  presenting  part ;  if  the  cervix  remains  rigid,  tlw 
membranes  usually  mai<o  their  way  through  the  cervical  can«l  u  aa 
elongated  pouch,  a  condition  which  e8i)ecially  favors  the  i;.r'- 
rcncc  of  rupture.     Sometimes  the  diagnosis  is  made  clear  I 
ence  of  a  prolapsed  extremity  in  the  bug  of  waters.     After  ruptun? «! 
the  membranes,  the  shoulder  is  recognized  by  feeling  the  scapuU  w^ili 
its  s])ine,  the  arm-pit,  the  clavicle,  and  the  ribs,  and,  in   niauj  castt, 
by  means  of  a  prolapsed  upper  extremity. 

The  position  is  determined  by  the  direction  of  the  head  and  of  th* 
Iback.  Often  these  can  be  mode  out  by  external  palpation  alone ;  bt 
"Vaginal  examination,  the  relations  of  the  scapula  and  clavicle  to  llit 
uterine  walls,  and  the  direction  of  tlie  arm-pit,  furnish  the  dafJi  for  tlir 
formation  of  the  diagnosis.  If  the  arm  is  prolapsed,  it  may  be  dnwn 
outside  the  vulva.  If  the  hand  then  be  turned  with  the  jialni  upward, 
the  arm  is  always  of  the  same  name  as  the  side  of  the  mother  to  wliidi 
the  thumb  is  turned.  If  the  presenting  arm  and  the  direction  of  ih* 
head  be  known,  the  position  of  the  back,  whether  to  the  front  or  rets, 
is  readily  deduced. 

SpoNTAKEOua  Version. 

The  term  spontaneous  vcntion  is  applied  to  the  process  by  wbicfc 
either  a  transverse  position  is  transformed  through  Nature's  nnoiiM 
efforts  into  a  longitudinal  one,  or  to  that  by  which  a  normal  positJOD 
is  either  partially  or  completely  reversed.    Spontaneous  version,  which 
occurs  during  pregnancy  as  a  very  frequent  i)hysiologicaI  ])henomcooo, 
is  observed  with  comparative  infrequency  during  labor.      It  mnj  bf 
partial  or  complete,  according  as  the  presenting  member  is  displaced 
Interally  through  either  90°  or  180°,  may  occur  before  or  after  tb? 
rupture  of  the  membranes,  and  may  result  in  the  transformation  of  i 
transverse  position  into  either  a  head,  a  breech,  or  a  footling  prcteota- 
tion.     According  to  the  statistics  of  Hauscmann,*  cases  of  ^  i 
version  after  rujiture  of  the  membranes  are  nearly  five  tin 
rjucnt  as  those  occurring  before  their  rupture.    The  same  author  sUlM 
that  the  head  presented  in  eighty  per  cent,  of  the  cases  occurrii     ' 
fore  rupture  of  the  membranes,  and  the  breech  in  seventy-five  jx 
of  those  taking  place  after  the  occurrence  of  that  event.    Spiegvlbergf 
cites  two  cases  from  his  own  practice  in  which  there  was  an  e«c»iw  of 
so-called  "false  waters,"  the  real  membr!»nes  remaining  intact,  and 
attributes  the  occurrence  of  spontaneous  version  in  such  instances  tr» 
the  change  of  uterine  form  rendered  possible  by  the  cvaiii.ition  <>r  tin- 
false  waters. 

Etiology. — Among  the  conditions  predisposing  to  sj)ont. 
sion  is  the  uterine  atony  incident  to  repeated  deliveries.  •>> 

thirds  of  all  the  women  in  whom  spontaneons  version  occurs  are,  •(!• 

•  HArsEMANX,  " Moniitssclir.  f.  Gebiirtsk.,"  Bd.  ixUi,  18M.  p.  MC 
f  SniUKLUEno,  "  Lchrbucti,"  p.  B39. 
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cordiiigly,  multipara;,*  and  their  average  age  is  thirty  years.  Siwn- 
taneous  version  often  recurs  daring  several  consecutive  pregnancies  of 
the  same  individual.  It  ia  more  apt  to  occur  during  deliveries  effected 
at  term  than  m  abortions  or  premature  deliveries.  A  living  fiBtus  ia 
more  frequently  the  subject  of  spontaneous  version  than  a  dead  one, 
and  many  authors  attribute  an  important  agency  in  the  production  of 
the  altered  position  to  the  active  movements  of  the  child.  The  uterine 
contractions  are  necessarily  weak  in  cases  of  spontaneous  version  occur- 
ring before  the  rupture  of  the  membranes,  as  powerful  pains  w^ould 
force  the  presenting  part  still  farther  into  the  dilated  os  and  fix  it  im- 
movably in  tiie  pelvic  brim.  On  the  other  hand,  the  contractions  of 
the  uterus  during  a  spontaneous  version  which  takes  place  after  the 
escape  of  the  amniotic  fluid  must  be  strong,  as  will  be  explained  in 
our  remarks  on  the  mechanism  of  the  process  in  question.  An  undi- 
luted cervix,  powerful  contractions  of  the  uterine  fibers,  and  a  fully 
develoi)ed  child  are  essential  conditions  for  the  occurrence  of  spontane- 
ous version  after  rupture  of  tiio  membranes.  Some  authors  consider 
tiie  presence  of  a  certain  amount  of  amniotic  fluid  indispensjible  to 
the  occurrence  of  spontaneous  version  in  those  cases  taking  place  after 
rupture  of  the  membranes.  It  is  also  necessary  in  such  instances  that 
the  shoulder  or  other  presenting  ])a,Tt  be  freely  movable,  not  having 
yet  been  firmly  fixed  in  the  cervical  or  pelvic  oanal. 

MECH.\irisM  OF  Partial  Version. 

1.  Before  nuplurc  nf  the  Mrmhrnnps. — In  this  case  the  shoulder 
iiaually  present^!,  the  head  being  lower  than  the  breech.  The  os  is  only 
partly  dilated.  The  woman  having  assumed  a  position  upon  that  side 
of  her  body  toward  which  the  head  is  directed,  the  breech  tends  to 
descend  under  the  influence  of  gravitation,  while  the  head  is  thus  ap- 
])roximated  to  tlie  cer^nx.  The  contractions  of  the  uterine  muscular 
fibers  now  complete  the  version  by  exerting  pressure  upon  the  breech. 
When  the  uterus  has  once  regained  ita  natural  shape,  the  normal  posi- 
tion is  retained  by  the  foetus  until  the  completion  of  parturition.  In 
other  instances,  the  breech  l3eing  lower  than  the  he.id,  the  same  mech- 
anism leads  to  a  breech  or  to  a  footling  presentation. 

2.  After  liupture  of  tht  Mi'mhranes. — In  this  variety  of  spontane- 
ous version  tiie  amniotic  fluid  ha«  partially  or  entirely  escaped,  allow- 
ing the  fo'tus  to  be  tightly  grasped  by  the  uterine  muscular  walls, 
which,  therefore,  laljor  under  a  mechanical  disadvantage.  The  os  is 
only  partially  dilated.  The  pains  force  the  presenting  part  into  close 
contact  with  the  os  internum.  Owing  to  the  absence  o£  an  equally 
distending  bag  of  waters,  the  os  does  not  dilate,  and  soon  assumes  a 
condition  of  tetanic  spasm,  during  which  it  can  be  felt  as  an  unyield- 
ing, cartilaginous  ring.     The  conlnictions  of  the  fibers  at  the  fundus 

*  Oacsuiamx,  loc.  cil;  p.  212. 
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uteri  haviag  now  become  more  forcible,  the  fetal  head  or  breech,  u 
the  case  may  be,  is  subjected  to  Tiolent  pressure.  Inaemucii,  howeTer, 
as  the  unyielding  os  prevents  any  progress  downward,  the  i  ^ 

part  ia  displaced  laterally,  and  that  part  of  the  foetus  which  ,  t 

occupied  the  fundus  is  forced  into  the  pelvic  entrance.  The  utems 
next  regains  its  natural  form,  the  os  dilates,  and  delivery  is  accom- 
plished. 

Mechanism  of  Complete  Version. 

Cases  of  complete  version,  which  are  very  rare,  consist  in  the  trans- 
formation of  one  normal  longitudinal  presentation  into  the  diametrioal- 
ly  opposite  one,  the  part  originally  presenting  having  rotated  throngb 
180°.  The  mechanism  is  essentially  identical  with  that  just  described. 
Version  of  this  variety  is  only  likely  to  occur  when  the  amount  o( 
liquor  amnii  is  large  and  the  child  small,  so  that  it  is  freely  movnbk 
Spontaneous  version  before  the  rupture  of  the  membranes  occupiei 
only  half  the  time  required  for  its  accomplishment  after  their  mptair. 
Twenty-four  or  thirty  hours  are  often  necessary  for  the  completion 
of  the  latter  variety.  Delivery,  too,  is  accomplished  more  speedily  in 
cases  of  the  former  kind  when  version  has  once  occurred. 

Prognosis. — The  prognosis  for  both  mother  and  child  is  good  in 
spontaneous  version  before  rupture  of  the  membranes,  but  ia  gnrer 
when  the  turning  occurs  after  that  event,  contrasting  unfavnr  ' '  'h 
manual  version,  owing  to  the  fact  that  injurious  pressure  i-  ii 

be  exerted  upon  the  prolapsed  cord. 

Labor  when  the  Presentation  remains  Thaitsvkr.sb. 

If  the  transverse  presentation  continues  after  rupture  of  the  mem- 
branes, the  entire  contents  of  the  amniotic  sao  escaiies.  and  tlie  uter- 
ine walls  retract  down  closely  upon  the  foetus,  or  the  shoulder  i< 
pressed  into  the  pelvic  cavity,  the  contraction-ring  recedes,  and  th« 
back  of  the  child  is  forced  into  the  cervix  and  the  thinned  lower  ul^♦^ 
ine  segment.  In  the  latter  case  danger  of  rupture  becomes  imminent 
Usually,  if  the  malposition  of  the  child  is  not  corrected  by  art,  nr 
rupture  does  not  occur,  the  rigid  uterine  walls  closely  compress  tbe 
foetus,  and  the  mother  in  the  end  dies  from  the  ensuing  exhtiustion.  nr 
from  metritis,  from  peritonitis,  or  from  septicoemia.  In  rare  c&ic*. 
however,  spontaneous  birth  of  the  child  may  take  place  by  the  proce* 
termed  evolution. 

Spontaneous  evolution  is  the  process  by  which  a  shoulder  presenta- 
tion is  transformed,  within  the  true  pelvis,  into  a  combined  breech 
and  shoulder  presentation,  and  spontaneous  delivery  is  then  effecte<l. 
Since  this  may  bo  accomplished  in  two  different  ways,  there  are  tw.j 
corresponding  varieties  of  spontaneous  evolution.  The  liret  variety 
was,  according  to  Leishman,*   described  by  Douglas,  of  Dublin,  M 

•  Lkshman,  "  A  System  of  Midwifery,"  PhlladdpUio,  1873,  p.  8*7. 
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" six>ntaneous  expulsion."  Dr.  Taylor*  tukes  exception  to  Leish- 
man's  statement,  and  affirms  tliat  the  term  spontancona  evolntion 
was  applied  by  Douglas  to  the  mode  of  delivery  in  question.  The 
second  was  described  by  Roderer  as  '•  birth  with  double  body  "  ("  evo- 
lutio  conduplicato  corpore "),  and  more  thoroughly  cx]ilained  by 
Klcinwfichter.t 

Etiology. — Various  conditions  contribute  to  the  facility  with  which 
this  process  is  accomplished  by  Nature.  The  most  important  are 
powerful  pains,  a  roomy  pelvis,  and  a  small  foetus.  Of  these  condi- 
tions, the  first  only  is  essential ;  Grenser  \  has  demonstrated  that  a 
contracted  pelvis  is  not  an  insunnountable  obstacle  to  sjwntaneous 
evolution,  provided  the  conjugate  diameter  be  alone  shortened.  Nor 
is  small  size  of  the  foetus  essential  to  the  occurrence  of  the  process  in 
question,  Spicgelberg*  states  that  it  is  often  observed  in  cases  where 
the  foetuses  are  mature  and  well-developed.  Softness  and  compressi- 
bility of  the  child  naturally  favor  the  production  of  spontaneous  evo- 
lution, as  is  demonstrated  by  its  frequent  occurrence  when  the  product 
of  conception  has  undergone  maceration. 

Mechanism. — The  mechanism  of  the  former  and  more  ordinary 
variety  of  sjmntaneous  evolution  is  as  follows  :  The  presenting  shoulder 
is  forced  into  the  depths  of  the  true  pelvis  by  the  violence  of  the  uter* 
ine  contractions,  instead  of  being  diverted  laterally,  aa  is  the  case  in 
spontaneous  version,  and  becomes  firmly  fixed  beneath  the  symphysis. 


Fio.  33S.— Neglected  sboalder  pmentation.    Section  through  froitn  cor(n«.    (Chian.) 

•  Tatlob,  "Am.  Jour,  of  Obstct.,"  July.  IMl. 

f  Kleiswachtek,  "Arch.  f.  Gynatk,"  Bd.  ii,  p.  111. 

X  Grekser,  "  Monat5!>chr.  t.  Gcburt<>k.,"  Od.  situ,  1866,  p.  445. 

"  SriEOELBERO,  "  Lehrbuch,"  p.  541. 
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while  the  corresponding  arm  protrudes  through  the  vulva.  The  bodj 
of  the  foetus  is  then  so  forcibly  tlcxed  timt  the  breech  aud  the  bead  lie 
in  close  proximity  to  each  other.  The  former  is  in  contact  with  the 
sacro-iliac  synchondrosis,  while  the  latter  is  immovably  held  between 
the  breech  aud  the  upi^er  border  of  the  symphysis.  The  neck  ami 
shoulder,  which  rest  against  the  lower  border  of  the  symphysis,  now 
become  the  pivot  npou  which  the  foetus  rotates.  The  trunk  of  the 
foetus  is  driven  beyond  the  shoulder,  aud  the  thorax,  breech,  aud  leg* 

arc  born  in  the  order  named. 
The  other  shoulder  then  follom, 
and  the  head  is  finally  exjielled. 
The  mechanism  of  the  secoad 
variety  of  spontaneous  cTolution, 
designated  by  Boderer  "  evniutw 
coniluplicaio  corpore,"  which  i« 
much  rarer  than  the  former,  dif- 
fers from  it  in  some  essential  feat- 
ures. It  is  greatly  facilitated  by 
softness  and  compressibility  of 
the  child,  and  therefore  occore 
predominantly  in  cases  of  macer- 
ated foetus.  It  is  rarely  observed 
in  other  cases,  unless  the  foetni 
be  unusually  small  and  its  tissues 
greatly  relaxed. 

The  shoulder  is  in  this  in- 
stance forced  downward  and  im- 
prisoned beneath  the  symphysw 
pubis,  as  in  the  former  varirly, 
while  the  arm  protrudes  from  the 
vulva.  The  trunk  having  bet-n 
enormously  flexed,  the  head  and 
thorax  simultaneously  enter  the 
pelvic  cavity,  tlie  former  being 
deeply  imbedded  in  the  latter. 
The  second  arm  and  shoulder  lie 
between  the  breech  and  thorax 
on  the  one  hand,  and     '  1 

on   the  other.      The  j';  ^' 

shoulder  having  been  expelled,  the  head  and  thorax  are  born  togotbcr, 
and  these  are  followed  by  the  breech  aud  the  legs. 

Prognosis. — The  jirognosis  in  spontaneous  evolution  is  good  for  the 
mother,  but  very  bad  for  the  fojtus,  since  only  immature  children  are, 
as  a  rule,  able  to  pass  through  the  ordeal  of  delivery  by  this  mp*' "^ 
alivo.      Kuhn,  however,  has  reported  a  case  of  a  child  bom 


Flo.  S8A.— Birth  with  doubled  body, 
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weighing  four  and  a  half  pounds  and  mcagtiring  ecTenteen  inches  in 
length  ;  and  Simon,  according  to  Spiegelberg,  collected  one  hundred 
and  twenty-five  cases  in  which  fourteen  children  were  bom  liying. 
Three  of  the  one  hundred  and  twenty-fire  mothers  died.  In  the  vari- 
ety of  spontaneous  evolution  known  as  "  evoluiio  conduplicato  cor- 
pore,"  which  occurs  in  the  rule  in  small  or  macerated  children,  the 
prognosis  is  especially  unfavorable.  In  these  latter  cases  Dr.  Taylor* 
recommends,  when  the  perin»um  is  distended  by  the  doubled  body  of  the 
child,  to  make  lateral  incisions  to  the  extent  of  three  to  four  inches  at 
the  vulva,  and  thus  remove  the  obstacle  to  delivery  afforded  by  the 
pelvic  floor. 


CHAPTER  XXX. 


ECLAllPSIA. 
Definition. — Clinical  hiitoty. — ^Prognosis,  patbology,  and  etiolog7. — Treatment. 

Eclampsia  is  the  term  applied  to  convulsions,  tonic  and  clonic  in 
character,  the  foundation  of  which  is  laid  in  processes  connected  with 
pregnancy,  labor,  and  childbed  {eclampsia  gravidarum,  parturientitim, 
vel puerperarum).  By  this  definition  it  is  intended  to  exclude  the  con- 
vulsions due  to  hysteria,  true  epilepsy,  and  cerebral  lesions,  which  oc- 
currences in  pregnancy  are  to  be  regarded  simply  as  accidental  compli- 
cations. In  eclampsia  there  is  loss  of  consciousness  during  the  attacks, 
with  at  first,  a  disturbance  of  the  intellectual  faculties  in  the  intervals, 
afterward  deepening  in  severe  cases  into  coma.  Before  entering  upon 
a  discussion  as  to  the  probable  nature  of  this  affection,  it  is  proper  to 
present  a  summary  of  its  clinical  manifestations. 

Clinical  Hidory. — Eclampsia  is  fortunately  a  tolerably  rare  event. 
Its  estimated  frequency  is  in  about  the  proportion  of  once  in  five  hun- 
dred pregnancies.  The  total  number  of  deaths  from  this  cause  reported 
to  the  Board  of  Health  in  New  York  City,  in  the  nine  years  from  1867 
to  1875  inclusive,  was  408.  The  estimated  maximum  number  of  de- 
liveries during  that  period  was  284,000,  or  nearly  one  death  to  seven 
hundred  confinements.  The  entire  number  of  deaths  occurring  in 
pregnant  women  from  all  causes  during  the  same  period  was  3,342, 
making  the  proportion  of  those  from  eclampsia  as  one  to  eight.  In 
the  majority  of  cases,  though  not  invariably,  premonitory  symptoms 
announce  the  impending  outbreak.  Of  these  the  most  important  are 
headache,  often  limited  to  one  side,  vertigo,  loss  of  memory,  gloomy 
forebodings,  flashes  of  light  before  the  eyes,  contracted  pupils,  ambly- 
opia, sometimes  amaurosis,  ringing  in  the  ears,  dyspepsia,  nausea,  vom- 

*  Tatlob,  "  Am.  Jour.  oX  Obstct.,"  Juljr,  18S1,  p.  582, 
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iting,  dyspncBa,  oedema  of  the  face,  of  the  labia  majora,  and  of  tin 
extremities,  und,  finally,  and  of  first  importance,  the  presence  of  albo- 
meu  and  of  cast«  iu  the  urine.. 

The  attacks  resemble  those  of  epilepsy,  the  cry  only  lacking.  When 
they  occur  during  labor,  the  first  convulsion  often  is  preceded  by  a 
short  calm,  in  which  the  patient  ceases  to  compkin,  closes  her  ejM, 
and  seems  to  have  sunk  into  a  peaceful  slumber.  This  deceitful  truce, 
■which  should  always  excite  the  keen  attention  of  the  physician,  is  fol- 
lowed in  a  few  minutes  by  convulsive  movements  of  the  orbicnlnria 
oris  muscle,  giving  to  the  patient  a  smiling  aspect.  Suddenly  the  eye- 
lids open,  tlie  eyes  become  fixed,  and  the  pupils  contract.  Then,  in  a 
few  seconds,  the  eyelids  open  and  shut  rapidly,  the  eyes  move  from  side 
to  side  or  roll  upward,  while  the  pupils  dilate  and  lose  their  sensitive- 
ness to  light.  Very  rapidly  the  convulsive  twitchings  extend  to  the 
other  muscles  of  the  face,  the  mouth  opens  and  is  drawn  to  one  side, 
the  head  is  moved  from  shoulder  to  shoulder,  sometimes  with  light- 
'  ning-like  alternations.  Frequently,  for  the  first  two  or  three  conrul- 
sions,  the  movements  of  the  extremities  are  limited  to  the  pronation 
and  supination  of  the  forearm  and  to  the  closing  of  the  fingers  upon 
the  thumb.  Afterward  the  arms,  crossed  upon  the  thorax,  pase  from 
flexion  to  extension  with  great  rapidity.  The  movements,  as  a  mle, 
are  more  pronounced  in  the  upiM?r  than  in  the  lower  extremities. 
Sometimes  the  latter  are  fixed  with  tetanic  rigidity,  while  at  otbcn 
they  are  flexed  at  the  knee  and  then  drop  of  their  ovra  weight,  noir 
upon  one  side,  now  upon  the  other. 

As  a  consequence  of  the  resulting  disturbances  in  the  circulation 
and  respii'ation,  the  carotids  pulsate  with  great  distinctness,  the  super- 
ficial veins  of  the  neck  swell,  the  conjunctivae  become  injected,  and 
the  face  is  cyanosed  ;  the  heart's  action  becomes  intermittent,  and  tlio 
breathing  irregular  and  stertorous. 

In  the  tonic  convulsions,  which  occur  intercurrently  with  clonic 
ones,  the  head  is  inclined  to  one  side,  the  mouth  is  drawn  in  the  same 
direction,  the  jaws  are  closed,  the  eyes  .ire  fixed,  opisthotonus  or  plcu- 
rosthotonus  develops,  the  pulse  becomes  small  and  intermittent,  the  nt- 
piration  is  6US])onded,  the  body  becomes  covered  with  a  cold,  oiammj 
sweat,  and  often  involuntary  micturition  or  defecation  takes  place. 
The  tetanic  condition,  after  lasting  from  fifteen  to  thirty  aeooodi, 
gradually  diminishes  in  intensity. 

As  the  convulsions  cease,  the  distortion  of  the  face  disappear!,  the 
cyanosis  diminishes,  the  eyelids  droop,  the  mouth  opens,  and  frothy 
saliva,  tinged  with  blood,  escajies  from  the  mouth  and  nostrils.  Ster- 
torous respiration  marks  the  beginning  of  sopor.  At  first  the  patient, 
unless  the  attack  hsis  been  of  unusual  severity,  can  be  roused  when 
spoken  to.  The  depth  of  the  sojwr  is  projwrtioned  to  the  rioleoce 
and  frequency  of  the  attacks.    When  the  convoliions  are  repeated,  the 
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patient  in  the  intervals  can  no  longer  be  made  to  respond  to  inquiries, 
but  passes  into  a  state  of  complete  nnconscionsness.  The  duration  of 
a  single  attack  rarely  exceeds  a  minute,  and  in  a  majority  of  cases  lasts 
from  ten  to  thirty  seconds.  On  account  of  the  implication  of  the  re- 
spiratory muscles,  attacks  of  long  duration  are  scarcely  compatible  with 
continued  existence  (Spiegelberg). 

After  a  single  seizure  the  sopor  usually  disappears  in  from  one  half 
to  two  hours,  and  seldom  persists  beyond  a  single  day.  The  number 
of  seizures  in  a  single  day  may,  however,  be  exceedingly  numerous. 
Thus,  seventy  convulsions  have  been  reported  by  Braun,*  eighty-one 
by  Brummerstedt.f  and  one  hundred  and  sixty  by  Dcpaul.J 

With  very  rare  exceptions — of  which,  however,  I  have  never  seen 
an  example — the  urine  after  the  convulsions  is  found  loaded  with  albu- 
men, and  contains  an  abundance  of  renal  epithelium,  often  in  a  state 
of  fatty  degeneration,  cost?,  and  sometimes  blood -corpuscles.  In  all 
cases  of  exceptional  severity  the  urine  is  scant  or  absent  altogether. 

Terminations. — In  favorable  cases,  after  the  ex])al8ion  of  the  ovum 
the  attjicks  cease  or  diminish  in  frequency  and  intensity,  the  pulse  and 
respinitious  become  quiet,  and  the  coma  passes  gradually  into  gentle 
slumber.  On  awakening  the  patient  complains  of  headache  and  of 
impaired  memory,  and  possesses  no  recollection  of  the  perils  through 
which  she  has  passed.  Pains  are  felt  in  the  muscles,  and  in  the  tongue 
when  the  latter  has  been  injured  to  any  considerable  extent  by  the 
teeth. 

But  even  after  consciousness  returns,  the  danger  is  still  not  ended. 
Eclampsia  predisposes  to  post-parlum  hjemorrhage  and  to  puerperal 
inflammations;  or  it  may  leave  behind  hemiplegia,  amblyopia,  an  en- 
feebled mental  condition,  or  psychical  disturbances,  especially  mania, 
which,  however,  usually  terminates  spontaneously  in  the  course  of  the 
first  three  days. 

In  fatal  cases  death  results  from  carbonic-acid  poisoning,  due  to 
tetanus  of  the  respiratory  mascles  or  to  exhaustion  of  the  nervous  sys- 
tem. Bailly  relates  the  history  of  a  patient  who  died  of  asphyxia,  due 
to  swelling  of  the  tongue. 

Of  anatomical  lesions  found  in  poxt-morlem  examinations,  the  most 
constant  are  hyjienemia,  fatty  degeneration,  and  atrophy  of  the  kid- 
neys. The  latter  is  rare,  and  in  many  cases  the  renal  changes  are  of 
moderate  extent.  In  thirty-two  examinations,  Lfthlein"  found  in 
eight  dilatation  of  one  or  both  nret«rs  and  of  the  pelves  of  the  kidneys. 
The  same  author  likewise  has  demonstrated  the  existence  of  enlarge- 

•  Braps,  "  Lehrbnch  der  feMmmL  Oyntekologie,"  p.  822. 
f  BRDMXutsTEDT,  "  Berichi,"  etc.,  Rostock,  1866. 

X  Vide  SpicOELDCBO,  loe.  cit.,  p.  S5a. 

*  LonLxiN,  "  BctuerkungcD  zur  EkkmpsiefrBge,"  "  Ztsdir.  f.  Geburtsh.  and  Gjnuk^" 
B«l.  ir,  Heft  1,  p.  89. 
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merit  of  the  heart  (the  comparisons  were  instituted  with  those  of  otbtf 
pregnant  women),  indicative  of  increased  arterial  tension.  The  braia* 
lesions  were  in  most  instances  insignificant. 

Prognosis. — The  jirognosis  is  always  serious.  In  Dohm's  coDe^ 
tion  of  747  cases  the  death-rate  reached  29  per  cent. ;  in  10-t  coses  col- 
lected hy  Uofmeier*  in  Schroeder's  Clinic  the  mortality  was  32'iper 
cent,  A  better  showing  is  made  by  Braun,t  who  was  able  to  report 
from  Vienna  in  ten  years,  from  1809  to  18T8,  73  cases,  with  twenty 
deaths  (3G  per  cent,),  five  from  peritonitis,  and  fifteeu  from  nni:lit'» 
disease  alone. 

The  earlier  the  convulsions  occur  in  labor,  the  more  unfu 
the  prognosis.  This  is  well  shown  by  the  statistics  of  Ltohlcin.  i 
of  eighty-three  cases  where  the  first  convulsions  occurred  before  or 
daring  the  first  stage  of  labor,  40-5  per  cent,  of  the  patients  died.  Of 
fifteen  cases  where  the  first  stage  was  completed,  but  one  patient  died 
Eclampsia,  which  develops  first  in  childbed,  usually  pursues  a  faTo^ 
able  course.  Lohlein  reports  eight  cases,  with  one  death,  which,  how- 
ever, was  the  result  of  infection. 

The  longer  the  labor  the  more  difficult  the  delivery,  the  deeper  llw 
coma,  and  tlie  gi'cater  the  insufficiency  of  the  kidneys,  the  more  de- 
pressing is  the  outlook. 

It  is  very  rare  for  the  convulsions  to  cease  previous  to  the  expul- 
sion  of  the  child.  According  to  C.  Bruun,  after  delivery  in  thirtr- 
seven  per  cent,  the  convulsions  cease  entirely,  in  thirty-one  per  cent 
they  become  feebler,  while  in  thirty-two  per  cent,  they  continue  for« 
time  with  undiminished  severity.  In  childbed  it  is  of  favorable  im- 
port when  copious  diuresis  seta  in,  and  is  followed  by  the  disappear* 
ance  of  the  albumen  and  of  the  cedema. 

As  regards  the  children  of  eclamptic  women,  it  is  estimated  thai 
fully  one  half  are  born  dead,  a  result  probably  due  to  asphy.\ia  from 
the  accumulation  of  carbonic  acid  in  the  blood  of  the  mother.  As  the 
resnlts  depend  upon  the  number  and  duration  of  the  attacks,  it  if 
evident  that  the  danger  is  greatly  lessened  after  the  complotion  of  the 
first  stage  of  labor. 

Pathology  and  Etiology. — As  in  discussions  upon  eclumpssia  it  i^ 
evident  tliat  the  treatment  advocated  by  physicians  is  governed  almos't 
exclusively  by  theoretical  considerations,  it  becomes  of  the  utmost 
imjKirtance  to  place  before  the  student  an  exact  statement  of  known 
facts,  with  an  attempt  to  estimate  at  their  true  value  the  dcduclioai 
which  various  observers  have  drawn  from  them. 

Now,  in  the  first  place,  in  reviewing  the  foregoing  history  of  the 

disease,  we  are  brouglit   face  to  face  with  the  very  striking  coinci. 

dence  in  the  vast  majority  of  cases  between  renal  insufficiency  and 

the  convulsive  seizures.     Tliis  insufficiency  may  or  may  not  be  as»> 

*  Hontiisa,  loe.  at.  f  Bbacn,  "  Lcbrbuch  dcr  get.  Ojiuck.,"  p.  8S3. 
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dated  with  albaminaria,  though  the  two  go  pretty  constantly  to- 
gether. The  honor  of  first  drawing  attention  to  the  relations  between 
albuminnria  and  puerperal  convulsions  belongs  to  Dr.  John  C.  W. 
Lever,  who  reported  in  "  Guy's  Hospital  Reports,"  second  series,  1842, 
fourteen  cases,  in  ten  of  which  the  urine  was  examined.  Albumen 
was  found  in  greater  or  less  quantity  in  nine  cases  ;  in  the  post-mortem 
made  in  the  tenth  case  the  death  was  discovered  to  have  been  due  to 
acute  meningitis.* 

These  observations  were  followed  by  others  from  British  physi- 
cians, among  whom  may  be  mentioned  Simpson,  Garrod,  Cormack, 
and  Bees ;  and  in  France  treatises  upon  the  subject  were  published 
by  Cohen  and  Delpcch,  and  by  Devilliers  and  Regnault. 

In  1851  Frerichs  pointed  out  clearly  the  close  resemblance  between 
the  convulsions  occurring  in  pregnancy  and  the  nrsemic  convulsions 
of  Bright's  disease.  After  reviewing  the  evidence  with  scientific  pre- 
cision, he  concluded  that  "true  eclampsia  occurs  only  in  pregnant 
women  suffering  with  Bright's  disease,  and  it  bears  to  the  latter  the 
same  causal  relation  as  convulsions  and  coma  in  Bright's  disease  in 
general ;  it  is  the  result  of  the  uraemic  intoxication,  with  which  also 
in  its  mode  of  manifestation  it  agrees."  To  this  view  Braun,  in  the 
same  year,  and  Wieger,  in  1854,  brought  effective  support  by  the  pub- 
lication of  a  great  number  of  observations  confirmatory,  both  in  re- 
spect to  the  clinical  features  and  the  post-mortem  appearances,  of  the 
uraemic  origin  of  puerperal  convulsions.  In  1857  Braun  published 
one  of  the  most  meritorious  treatises  upon  midwifery  to  be  found  in 
any  language.  In  this  work  the  new  doctrine  was  presented  with  so 
much  skill  and  clearness  that  since  then,  in  the  minds  of  the  great 
body  of  practitioners,  the  terms  eclampsia  and  uraemia  have  come  to 
be  regarded  as  synonymous.  Now,  though  the  lapse  of  time  has 
tended  to  modify  in  many  respects  the  less  essential  features  of  the 
Frerichs- Braun  thesis,  and  though  many  of  the  earlier  claims  have  had 
to  be  discarded,  the  evidence  which  has  accumulated  from  every  medi- 
cal man's  experience  during  the  last  quarter  of  a  century  has  contrib- 
uted to  place  the  central  idea  upon  an  impregnable  basis.  The  differ- 
ences which  separate  writers  on  the  subject  at  the  present  day  are  less 
differences  of  creed  than  of  definition. 

But,  in  order  to  understand  the  present  position  of  the  question,  it 
is  necessary  to  review  the  objections  which  the  uraemic  theory  has  had 
to  encounter.  Among  its  earliest  opponents  was  Seyfert,  of  Prague, 
who,  occupying  the  vantage-ground  as  director  of  the  maternity  hos- 
pital of  that  place,  second  only  in  size  to  the  great  maternity  at 
Vienna,  furnished  the  clinical  counter-experiences  which  have  since 

•  Vide  Tysos,  "The  Causal  Lexions  of  Puciperal  ConTuWona,"  PbiladelpUa,  18W. 
To  this  excellent  summary  I  desire  to  acknowledge  m;  indebtedness  for  a  deal  of  Ubor 
fared,  as  regards  the  search  foriefercnoes. 
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proved  the  most  effective  weapons  in  the  bands  of  those  who  hate 
regarded  the  new  doctrine  as  siMjcious  and  hereticaL  The  (acta 
which,  he  insisted,  invalidated  the  claims  of  Frericks  and  Braun  wore 
as  follows  :  * 

1.  That  convulsions  may  occur  without  albuminuria. 

2.  That  the  albuminuria  ia  in  many  cases  the  effect  aud  not 
cause  of  the  convulsions. 

3.  That  in  many  fatal   cases  the   kidney-lesions   were  absent  o^ 
wholly  insignificant. 

4.  That  convulsions  are  rare  in  chronic  Bright's  disease  which  had 
existed  prior  to  pregnancy. 

5.  That  in  true  uraemia,  such  as  necessarily  is  produced  bj  tbe 
suppression  of  urine  when,  in  uterine  cancer,  the  ureters  are  invaded, 
convulsions  do  not  occur. 

That,  in  the  main,  these  propositions  are  correct,  hardly  admiU  of 
question.     But,  in  drawing  conclusions  from  these,  unnecessary  i 
is  laid  upon  the  presence  or  absence  of  albumen  in  the   urinary 
tion.    It  is  the  renal  insufficiency,  it  should  be  fixed  in  the  mind,  and 
not  the  albuminuria,  which  causes  urromia  and  convulsions.     The  men 
absence  of  albumen  from  the  urine  docs  not  even  exclude  the  existeoc* 
of  Bright's  disease.     Braun  is  careful  to  note  that  in  cortuiu  cases  uf 
fatal  eclampsia,  in  spite  of  the  absence  of  albuminuria,  the  post-mortnA 
examination  revealed  amyloid  degeneration  of  the  kidneys  and  of  Iha 
heart-structures  ;  and,  again,  in  others,  of  atrophy  of  both  kidneys, 
where  the  dropsy,  aud  the  albumen,  and  casta,  which  had  been  present 
earlier  in  pregnancy,  had  entirely  disappeared  at  the  moment  tho  con- 
vulsions  occurred.     Bailly  has  shown  that  not  rarely  albumiuiiria  is 
pregnant  women  may  disappear  for  several  hours  and  then  roap]>ca 
once  more,  so  that  it  is  possible  for  an  examination  to  be  made  during 
the  short  period  when  the  urine  ceases  to  be  albuminous. 

On  the  other  hand,  chronic  nephritis  dws  not  necessarily  imply 
insufficiency  of  the  renal  secretion.  Scyfert  reported  over  70  cumx 
where  women  suffering  from  Bright's  disease  became  pregnant  ;  only 
two  of  those  had  convulsions.  Every  observer  has  seen  similar  ia- 
stances  of  immunity.  Nephritis  in  pregnancy  brings  with  it  ita  own 
IMJCuliar  dangers.  Of  forty-six  cases,  chronic  in  character,  rcjiortcd'' 
by  Hofmcier,  only  one  third  of  the  patients  had  eclampsia,  but  ooe 
half  died.  Including  acute  and  ciironic  cases  together,  Brann  est 
mates  that  only  sixty  in  the  hundred  develop  uraemic  convalsiona,] 
Ilofmeier  found,  in  five  thousand  births  recorded  upon  the  liit^tury- 
books  of  tho  Berlin  Clinic,  137  cases  of  nephritis  entered.  Of  thvtte, 
104  patients  only  were  attacked  with  eclampsia.     Professor  Bambcr- 

•  As  I  have  oopieil  this  Uel  from  notes  taken  from  the  lectures  of  Scrfcrt,  dcliTord 
in  tho  summer  session  of  186A,  I  shall  not  consiJer  it  necessary  to  more  than  iacidentaU| 
refer  to  tbe  corroborative  testimony  since  advanced  in  support  of  tbeir  validitjr. 
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ger*  reports  from  autopsies  of  the  "allgemeiilen  Krankenhans"  in 
twelve  years  2,430  cases  of  Bright's  disease,  of  which  152  were  found 
in  puerperal  and  pregnant  women,  viz.,  80  acute  cases,  56  chronic 
cases,  and  16  cases  of  atrophy ;  puerperal  eclampsia  was  recorded  in  23 
instances. 

Lohlein  examined  the  records  of  thirty-two  antopsies  made  upon 
eclamptic  women,  and  found  in  eight,  or  in  twenty-five  per  cent,  of  the 
entire  number,  that  dilatation  of  one  or  both  ureters  coexisted  with 
renal  disturbances.  He,  therefore,  pertinently  inquires  how  far  sim- 
ple mechanical  obstruction  of  the  ureters  may  explain  the  apparent 
development  of  ursemic  manifestations  in  certain  cases  without  the 
warning  furnished  by  albumen  in  the  urine. 

Finally,  it  is  not  claimed  by  even  the  most  stalwart  champions  of 
the  ursemic  nature  of  eclampsia  that  the  convulsions  which  occur  dur- 
ing pregnancy  and  labor  are  invariably  the  result  of  the  same  cause. 
Thus,  Tyson  says,  "  There  are  no  reasons  why  we  should  exclude  from 
the  causes  of  the  convulsions  in  the  puerperal  state  those  which  op- 
erate to  produce  convulsions  in  the  non-puerperal  condition."  So- 
called  cases  of  eclampsia  without  albuminuria,  i.  e.,  without  uraemia, 
are  admitted  by  Braan  and  Spiegelberg,  and  referred  by  them  to  reflex 
stimulation  of  the  raso-motor  and  convulsive  centers  (Erampfcentren). 
They  advocate,  however,  separating  them  off  into  a  class  by  them- 
selves, under  the  title  of  acute  epilepsy,  or  eclamptiform  attacks,  a 
distinction  they  believe  warranted  by  their  rarity  and  their  benign, 
behavior.  The  question  of  mere  names,  however,  is  of  small  impor- 
tance. The  main  point  upon  which  it  is  necessary  to  insist  is,  that  it 
is  not  reasonable,  because  in  very  exceptional  cases  uraemia  is  absent 
in  convulsions,  to  deny  to  uraemia,  in  the  overwhelming  proportion  of 
cases  in  which  it  is  demonstrably  present,  its  importance  as  the  most 
distinctive  factor. 

The  objection  drawn  from  the  insignificance  of  the  kidney  changes, 
frequently  observed  in  post-mortem  examinations,  loses  most  of  its 
force  when  we  remember  that  in  a  large  proportion  of  cases  the  reten- 
tion of  excrementitious  materials  is  due  to  acute  suppression.  Thus, 
in  the  104  cases  of  eclampsia  reported  by  Hofmeier,  the  kidney  symp- 
toms developed  suddenly.  This  sudden  suspension  of  the  urinary 
secretion  can  only  result,  Spiegelberg  f  argues,  from  disturbances  iu 
the  renal  circulation.  A  rapidly  developed  affection  of  the  vessels 
would  leave  no  marked  post-mortem  traces,  and  would,  in  cases  of 
recovery,  disappear  as  quickly  as  it  had  come.  Were  the  kidney 
troubles  due  principally,  as  was  formerly  supposed,  to  pressure  of  the 
gravid  uterus  upon  the  renal  veins,  the  kidnejrs  should,  inpost-mor- 

*  Bamberger,  "  Ceber  Morbus  Brightii  and  ieine  Bedehungen  zu  andercn  Krank- 
beiten,"  Volkmann's  "Samml.  klio.  Vortr.,"  No.  173,  p.  1541. 
f  SniOELBEBO,  "  Lebrbncb,"  p.  561. 
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tern  examinations,  exhibit  evideuces  of  congestion  ;  whereas  nsniDj 
they  are,  on  the  contrary,  found  to  be  pule  and  anaemic.  Besides,  is 
cases  of  pressure  from  ovarian  and  pelvic  tumors  it  is  nsnallj  tht 
ureters  and  not  the  veins  which  are  implicated.  The  precise  nature 
of  the  circulatory  changes  is  not,  of  course,  definitely  known.  Spirgtl* 
berg  suggests  that  either  the  walls  of  the  vessels  are  altered  in  such  A 
manner  as  to  interfere  with  the  process  of  diffusion,  or  that  a  rt-flct 
contraction  of  the  vessels  due  to  a  peripheral  stimulus  operates  to  cut 
off  the  blood-supplies  to  the  kidneys.  Frankenhacuser,  having  demon- 
Etrated  a  direct  connection  by  means  of  the  sympathetic  nerre  betweca 
the  ganglia  of  the  kidneys  and  the  nerve-filaments  of  the  uterus,  had 
likewise  suggested  in  effect  that  the  albuminuria  of  pregnancv  wit  _ 
due  not  to  pressure  but  to  the  excitation  of  the  uterine  and  renal  ntf^H 
plexuses.  " 

The  statement  contained  in  the  fifth  proposition  relates  to  a  can* 
ous  fact,  whicli  lias  since  received  confirmation  from  the  ])atho1ogicaI 
investigations  of  Cornil  and  Ranvier,     In  a  very  large  proportion  of 
women  who  had  died  from  uterine  cancer  the  ureters  were  found  oc- 
cluded, with  attendant  dilatation  and  in  some  cases  with  hvdrone- 
phrosis.     The  histories  of  these  patients  showed  that  in  not  one  in- 
stance had  convulsions  taken  place.     Bat,  however  remarkable  the  fact 
itself  may  be,  it  is  not  pertinent  to  the  question  of  eclampsia,     isey- 
fert  adduced  it  to  prove  that  urremia  had  nothing  to  do  with  con- 
vulsions, a  question  which  it  is  hardly  necessary  to  discuss  at  tJie 
present  time. 

A  very  different  interest  attaches  itself,  however,  to  the  inqalrTu 
to  the  causes  of  the  outbreak  of  convulsions.     It  is  well  kt>  "  ■: 

not  every  case  of  nephritis,  or  even  of  kidney  insufficiency,  i-  i 

by  eclampsia,  though  convulsive  attacks  are  much  more  common  in 
the  urajmia  of  pregnant  than  of  non-prcgnant  women.  Vrr  '  ' 
lieved  he  had  found  the  secret  in  supposing  a  ferment  to  .i 
the  blood,  whicli  converted  the  urea  into  carbonate  of  ammonia.  In 
1870  Spiegelberg  reported  an  examination  of  the  blood  of  an  eckmp- 
jbic  woman  by  the  latest  metliods,  and  demonstrated  the  presence  of 
ammonia  in  quantities  sufficient  to  give  color  to  the  supposition  of 
Frerichs  ;  but,  subsequent  investigations  proving  negative,  he  con- 
cluded that  "  ammonisemia  is  to  be  regarded  as  one  of  the  rarest  cauAC4 
of  convulsions." 

An  apparently  much  more  scientific  explanation  was  afforded  by 
the  now  well-known  Traube-Rosenstein  theory,  which  maintained 
that  eclampsia  took  place  when,  in  persons  rendered  hydriemic  by 
the  loss  of  albumen,  the  aortic  pressure  was  suddenly  increased,  the  in- 
creased pressure  giving  rise  successively  to  aHlcma  of  tl>e  br«in,  then 
to  secondary  compression  of  the  vessels,  and  finally  to  acute  anmniik 
An  anaemic  condition  of  the  hemispheres  would,  it  was  predicted,  pro- 
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dnce  coma,  while  convulsions  would  ensue  if  the  condition  extended  to 
the  motor  centers. 

The  plausibility  of  this  hypothesis  was  increased  by  the  widespread 
acceptance  of  the  doctrine  taught  by  Audral  and  Gavarret,  that  tho 
blood  of  all  pregnant  women  is  hydriemic,  and  by  tho  fact  that  tlie 
existence  of  increased  blood-pressure  during  the  pains  seemed  naturally 
to  account  for  the  frequency  of  convulsions  in  labor.  For  a  number 
of  years  after  tho  announcement  of  the  Traube-Rosonstein  theory  it 
received  from  mo  complete  acceptance ;  but  my  faith  became  after- 
ward weakened  by  failing  to  find  at  post-mortem  examinations  the  an- 
ticipated brain  changes,  viz.,  aniema,  anosmia,  and  flattening  of  the 
convolutions.  In  nineteen  examinationi!,  LOhloiii  reported  these  alter- 
ations in  but  a  single  case.  In  his  "  Lehrbuch  der  Ueburtshulfe" 
Spiegelbcrg  sums  up  the  objections  in  a  somewhat  contemptuous  fash- 
ion. First  be  asks  why,  if  the  pathogenetic  symptoms,  as  assumed, 
are  invariably  present,  eclampsia  is  of  such  rare  occurrence,  and  in 
what  way  the  theory  in  question  affords  any  explanation  of  eclampsia 
in  pregnancy  and  childbed  ;  tlien  he  denies  that  eclamptic  women  are 
for  the  most  jiart  hydra?mic,  that  hydrromia  and  artcrisil  pressure  are 
capable  of  inducing  cerebral  anaemia,  and  that  tlio  clinical  evidences 
afforded  by  the  pulse  and  pupils  are  those  produced  by  a>dema. 

Angus  Macdonald  reported  in  1878  that  in  the  examination  of  the 
brain  in  eclamptic  persons  he  found  the  meniugos  congested  and  the 
Tenons  sinuses  filled  with  blood,  while  at  the  same  time  there  vras 
marked  anemia  in  the  deeper  layers  of  the  bRiin-structnro.  The  ven- 
tricles, in  place  of  being  empty,  as  should  have  been  tlie  case  accord- 
ing to  the  Traube-Rosenstein  theory  of  edematous  swelling,  were 
found  filled  with  serum.  In  place  of  the  doctrine  of  secondary  com- 
pression, he  expressed  his  belief  that  the  anromia  resulted  from  arterial 
contraction  due  to  irritation  of  the  vaso-motor  centers  from  cxcremen- 
titious  principles  retained  in  the  circulation  by  the  insuflSciency  of  tho 
kidneys. 

The  disposition  to  ascribe  convulsions  to  cerebral  anremia  is  based 
upon  the  experiments  of  Kussmaul  and  Tenner,  who  demonstrated 
tliat  convulsive  twitchings  might  be  produced  in  animals  by  tying  the 
carotids  or  by  opening  the  large  vessels  of  the  neck  and  allowing 
them  to  bleed  to  death.  It  is,  of  course,  anticipated  that  anaemia  due 
to  systole  of  the  arterioles  would  be  followed  by  tho  sjime  results.  The 
phenomena  of  convulsions  are  twofold,  viz.,  loss  of  consciousness,  and 
tonic  and  clonic  contractions.  Loss  of  consciousness  is  easily  to  be  ac- 
counted for  by  anaemia  of  the  hemis])heres,  precisely  as  in  cases  of 
ordinary  syncope.  Convulsions  occur,  however,  when  the  brain  is  re- 
moved, if  only  the  pons  Varolii  and  the  medulla  oblongata  are  pre- 
served. Deiters  has  shown  that  tho  motor  libers  of  the  extremities 
and  the  trunk  have  their  first  control  terminations  in  the  pons.    Noth> 
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nagd*  has  proved  that  a  collection  of  ganglionic  cells  in  the  sut 
of  the  pons  furnishes  the  motor  center  from  which  the  convulsive  im~ 
jietus  takes  its  departure.  According  to  Schroeder  van  der  Kolk,  the 
groups  of  gray  matter  for  the  cranial  nerves  are  situated  in  the  floor 
of  the  fourth  ventricle  and  in  the  substance  of  the  medalla  oblongata. 
Any  influence  producing  contmctions  of  the  arterioles  throogh  the 
vaso-motor  nerves  would  necessarily  produce  both  coma  and  conral- 
sions.  As,  however,  convulsions  may  take  place  without  loss  of 
consciousness,  Nothnagel  concludes  that  the  same  cause  which  itcU 
indirectly  through  the  vaso-motor  nerves  may  simultaneously  ect  in 
action  the  centers  of  muscular  movements. 

The  foregoing  considerations  justify  the  older  divisions  of  conml- 
sions  into  two  classes,  viz.,  those  due  to  centric  causes,   and  those  pro- 
ceeding from  peripheral  irritation.      In  both  cerebral  anipmia  plaji 
an  important  part.     In  the  overwhelming  proportion  of  6ascfl,  uncmis 
is  the  fountain  and  origin  of  the  evil,  the  term  urmmia  signifying,  of 
course,  the  action,  not  of  a  single  constituent  of  the  urine,  but  of  all 
the  exerementitious  principles,  combined  with  that  of  incrcaijcd  arte- 
rial tension.     Whether,  in  exceptional  cases,  carbonate  of  ammonia  or 
cerebral  ajdema  is  present,  is  a  matter  of  slight  moment.      The  niU 
played  by  peripheral  irritation  is  not,  however,  to  be  overlooke 
Witiiout  urffimia,    though  rarely,   peripheral  irritation   can    provok 
eclampsia.     In  urffimic  cases  the  greater  proportion  develop  during 
labor.      In  Lohlein's  collection,  a  hundred  and  six  in  number,  ninctj- 
three  of  the  patients  were  parturient.      Spicgelberg  has  froqucntlv 
seen  convulsions  awakened  in  the  placental  period  by  the  mechanical 
irritation  of  the  utvrus  during  the  employment  of  the  Crede  method 
of  expression. 

Convulsions  oceur  more  commonly  in  primiparte  than  in  mnl- 
tiparip,  especially  in  elderly  primiparse,  in  twin  pregnancies,  and  in 
women  with  contracted  pelves.  They  may  occur  epidemically  in  con- 
sequence  of  atmospheric  conditions,  which  probably  interfere  with  the 
functions  of  the  skin,  and  thus  indirectly  increase  the  labor  thrown 
upon  the  kidneys. 

Treatment. — The  occasional  examination  of  the  urine  of  pregtiant 
women  is  to  be  regarded  as  an  indispensable  precaution.     Faint  traces  j 
of  albumen  are  not  infrequently  found  in  the  urine  of  women  with 
harmless  catarrlial  affections  of  the  bladder.     Persistent  RlbuminiuT*! 
calls  for  special  prophylactic  treatment;  for,  though  convulsions  unl 
not  to  be  regarded  a^i  the  necessary  consequence  of  nephritis,  the  pre*--! 
ence  of  renal  disease  immensely  increases  the  danger  of  sudden  scale ' 
supjiression.     Nephritis  is,  moreover,  apt  to  be  aggravated  by  the 
pregnant  state,  and  Hofmcier  has  shown  that  in  a  considerable  pro- 

•\0THN*GKL,  "Ucber  den  cpilcptischeu  Anfsll,"  VoIkm»nn'«  "Samml.  klio.  Voctr.," 
Na  89,  p.  813. 
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portion  of  the  cases  which  have  their  origin  in  pregnancy  the  kidney- 
lesions,  contrary  to  the  accepted  belief,  do  not  disappear  spontaneously 
after  parturition.  Flaischlen  has,  however,  recently  challenged  Hof- 
meior's  conclusions.  The  true  renal  lesion  of  pregnancy  he  regards  as 
due  to  anssmia  of  reflex  origin,  the  primary  consequence  of  which  is 
anatomically  an  alteration  in  the  epithelium  of  the  glomeruli,  and 
clinically  albumen  in  the  urine  without  sediment.  In  its  subsequent 
course  degenerative  changes  take  place  in  the  epithelium  of  the  cana- 
liculi,  and  great  quantities  of  albumen  with  cylinders  and  epithelia  are 
found  in  the  urine.  It  occurs  first  about  the  middle,  or,  more  fre- 
quently, toward  the  close  of  pregnancy.  As  distinguished  from  chronic 
nephritis,  in  which  the  specific  gravity  of  the  urine  is  low  and  the 
quantity  increased,  the  specific  gravity  is  high  and  the  quantity 
diminished.  The  transition  of  this  form  into  clironic  nephritis  he  re- 
gards as  not  proved,  and  a  priori  improbable.*  < 

Every  precaution  should  be  taken,  therefore,  to  remove  from  albu- 
minuric patients  all  sources  of  mental  excitement,  to  ward  off  attacks 
of  indigestion,  and  to  defend  them  from  colds.  In  oedema  of  the  face, 
the  extremities,  and  the  labia  majora,  a  strict  milk-dict  should  be  en- 
joined, and  the  tincture  of  the  chloride  of  iron,  in  full  doses,  should 
be  given  at  least  four  times  a  day,  both  for  its  diuretic  and  for  its  hsa- 
matinic  properties,  and  likewise  to  improve  the  tanus  of  tlie  weakened 
vessels.  If  the  milk-diet  is  badly  supported  by  the  patient,  she  should 
be  instructed  to  drink  freely  of  the  natural  alkaline  waters  possessing 
mildly  diuretic  properties,  such  as  the  Vichy,  the  Selters,  the  Buffalo 
lithia-water,  the  Poland  water,  and  others  of  like  action.  To  remove 
the  transuded  serum,  the  skin  should  be  compelled  to  aid  the  kidneys, 
either  by  means  of  the  Turkish  bath  or,  where  the  latter  is  not  avail- 
able, by  the  wet-pack.  Mild  laxatives,  such  as  the  Friedrichshall,  the 
Hunyadi,  or  the  Saratoga  waters,  are  useful  in  constipation  of  the 
bowels. 

If  cerebral  symptoms  threaten  the  outbreak  of  convulsions,  the 
nervous  irritability  should  be  held  in  check  by  rectal  injections  of 
chloral  and  the  bromide  of  potassium  (thirty  grains  each),  and  a  hy- 
dragogue  cathartic  should  be  promptly  administered.  Free  catharsis 
unloads  the  blood  of  urea,  diminishes  the  arterial  tension,  and  relaxes 
the  arterioles.  The  immediate  results  are  usually  in  the  highest  de- 
gree satisfactory.  The  pain  in  the  head,  the  sensory  disturbances,  the 
stomach  troubles  disappear,  and  the  patient  becomes  calm  or  sinks 
into  a  gentle  sleep.  Ldhlein  recommends  placing  the  woman  in  the 
latero-prone  position,  in  order  to  diminish  as  much  as  possible  the 
pressure  upon  the  ureters  and  upon  the  renal  veins. 

So  far  writers  are  practically  unanimous.  Whatever  differences 
exist  between  them  relate  not  to  principles,  but  to  the  means  best 
*  "  Ztschr.  t  QeborUh.  and  Oynaek.,"  toL  nii,  p.  S94. 
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adapted  to  aceompliah  the  end  in  view.  When,  howeTer,  in  spite  o< 
palliative  measures  and  hygienic  precautions,  the  anemic  ajinptanu 
have  steadily  progi-essed  until  the  central  nervous  system  hau  becoma 
involved,  the  question  comes  up  for  decision  whether  to  persovenr  in  ft 
plan  of  treatment  designed  merely  to  ward  off  impcndiug  dangrr,  or 
whether  to  place  the  patient  without  delay  in  a  positiou  of  relativi 
safety  by  the  induction  of  premature  labor.  The  weight  of  autboritj, 
it  seems  to  me,  is  favoi-able  to  proci-astination,  the   i'  ion  of 

pregnancy  being  regarded  as  an  extreme  metisure,  ju>t  unlj  ia 

cases  of  utmost  ]>eril.     But  premature  labor,  with  the  indications  tlna 
limited,  is  not  likely  to  save  many  lives.     My  own  convictions  an 
clear  that,  so  sooq  as  grave  cerebnil  symptoms  develop,  the  period  of 
folded  hands  has  passed.     The  relief  to  bo  obtained  from  chloral  lad 
catharsis  is,  as  a  rule,  of  short  duration,  and  we  can  not  go  on  giV' 
ing  chloral  and  cathartics  to  the  end  of  gestation,  nor  are  we  tun 
that  the  first  fortunato  results  can  be  redu|ilicated.      ^foreover,  it  is 
necessary  to  take  cognizance  of  the  well-being  of  the  foatud,  which  is 
threatened  by  the  continued  circulation  of  nrea  in  the  maternal  btoodi 
The  induction  of  premature  labor  by  means  of  the  Iwiugie,  aided,  if 
needful,  by  the  vaginal  douche  and  the  dilating  bags  of  Barnes,  if  at- 
tended with  but  moderate  risk  if  resorted  to  after  the  uraemic  sjmptouu 
have  been  got  fairly  under  control  ;  if  employed  aa  a  last  resoutw, 
where  other  therapeutical  measures  have  failed,  its  use  is  6tiil  juirUfi- 
able,  though  it  then  partakes  rather  of  the  nature  of  «  forlorn  hope. 

The  indications  for  treatment  during  the  outbreak  arc  for  the  most 
part  the  same  as  laid  down  for  unemic  symptoms  unattended  by  ron- 
vulsions,  viz.,  to  lower  the  arterial  tension,  to  diminish  to  the  faUost 
extent  practicable  the  irritation  of  the  vaso-motor  and  convnlsirc  ccz- 
ters,  and  to  restore  to  the  kidneys  their  normal  functions.  Sj 
berg  claims  that  these  three  indications  are  mo^tcomplct'  '  '  ""  ; 
venesection.     A  dozen  years  ago,  at  a  time  when  the  pn  ,  r  .r 

"spoliative  measures"  was  still  strong,  Professor  Fonljco  1^ 
pleaded  for  the  restoration  of  the  lancet  in  the  management  of  i-.i.- 
peral  convulsiotis,  insisting  ujwn  the  unmistakable  clinical  evidences 
favorable  to  its  employment.  In  my  stndent-days  in  Paris,  at  the 
n6pital  des  Cliniques,  where  the  ancient  usage  was  in  full  favor,  I 
well  remember  my  first  feelings  of  alarm  at  the  vigor  of  the  treatment 
in  vogne  ;  but,  after  carefully  watching  the  cases  to  the  end,  I  was  led 
to  conclude  that  the  claims  of  bleeding  in  eclampsia  rested  upuri  a  sub- 
stantial foundation. 

The  special  advantage  of  venesection  lies  in  the  rapidity  in   u.- 
tion  ;  incidentally  it  favors  absorption  and  renders  the  patit^nt  mnr 
susceptible  to  the  influence  of  other  remedies.     It  forms,  : 

naturally  the  first  step  in  the  treatment  of  convulsions.     The   , :yi 

of  blood  to  be  withdrawn  varies  from  eight  to  sixteen  ounces,  accord- 
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ing  to  the  rigor,  and,  to  some  extent,  according  to  the  size  of  the 
iudividual. 

In  the  M«y  number  of  the  "American  Journal  of  Obstetrics,"  1871,  Dr.  II. 
Fearn,  of  Brooklj-n,  contributed  an  article  on  "  Veratruui  Viride  in  Large  Doses, 
M  a  Substitute  for  Bloodletting  in  Puerperal  Convulsioos,"  in  Trbicb  be  recom- 
nieodedtbe  tincture  of  veratrum  in  doses  varjring  from  fifteen  minims  to  n  teo- 
apoonfal,  repeated  every  five  or  ten  minates  until  the  puW  became  soft,  or 
vomiting  set  in.  For  several  hours  after  the  convulsions  are  arrestcil,  ho  ad- 
vises the  veratrum  to  be  administered  in  smaller  doses,  in  order  to  keep  the  pulse 
below  fifty  to  the  minute.  lie  claims  that  the  large  doses  arc  devoiil  of  danger 
M>  long  as  the  convulsions  continue.  According  to  Kenyon,*  who  has  recently 
contributed  two  casei*  successfully  treated  by  veratrum,  "  the  drug  is  quickly 
absorbed,  and  enters  the  circulation  rapidly.  It  enters  the  vasa  vosorum  and 
I  through  them  impairs  the  sensibility  of  the  vaso-motor  nerves,  the  bluod-vessels 
thus  losing  their  tonicity  and  power  of  contraction  " — all  good  arguments  for 
its  use  in  convulsions  if  its  safety  can  bo  established, 

After  bleeding,  narcotics  ahd  anaesthetics  should  be  resorted  to, 
with  a  view  of  preventing  the  renewal  of  the  convulsions.  Chloroform 
and  morphia  have  long  been  tested  in  practice,  and  have  sustained 
their  claims  to  professional  favor.  From  one  sixth  to  one  fourth  of  a 
grain  of  morphia  should  be  injected  hypodermically,  the  same  (juantity 
to  be  repeated  in  an  hour  in  case  of  the  convulsions  returning.  Chlo- 
roform was  formerly  rocomniendcd  in  full  ansesthetic  doses,  so  as  to 
completely  paralyze  tho  motor  centers.  As,  however,  experience  has 
shown  that  complete  and  prolonged  anaBsthesia  is  in  itself  a  source  of 
danger,  it  is  mlvisable,  except  in  cases  where  labor  is  nearly  at  a  close, 
to  restrict  the  chloroform  to  tlie  j)aicu,  and  to  the  restlessness  which 
is  often  the  preliminary  of  a  fresh  seizure. 

The  discovery  of  chloral  has  added  another  invaluable  agent  to  our 
list  of  available  antispasmodics  and  aniesthetics.  It  is  my  present 
practice,  after  beginning  with  chloroform,  to  administer  thirty  grains, 
each,  of  chloral  and  bromide  of  potassium  by  the  rectum,  and  to  sus- 
pend tiie  chloroform  so  soon  as  the  sedative  efTects  of  the  latter  agents 
become  developed.  The  frequency  with  which  tho  chloral  should  be 
given  depends  upon  the  frequency  and  violence  of  the  attacks.  A 
eingle  dose  will  sometimes  exercise  a  restraining  influence  for  hours, 
while  in  otiier  cases  in  the  course  of  an  hour  or  two  the  dose  will 
require  to  be  rei)eatcd.  As  a  subsidiary  measure,  with  a  view  to  the 
ultimate  relief  of  the  kidneys,  the  lower  bowel  should  he  cleared  out 
with  an  enema,  and  a  cathartic  (a  drop  of  croton-oil,  or  calomel  and 
jalap  in  case  the  patient  ia  able  to  swallow)  should  be  given  by  mouth. 

Breus  f  warmly  recommends  the  us«  of  the  hot  bath  as  a  prophy- 
lactic measure  in  the  reniil  ntlcctions  of  pregnancy,  and  as  a  measure 

•  KixTox.  "  Treatment  of  OonTuWons  with   Vcratnim  VIrido,"  "  N.  Y.  Med.  Jour^" 
October,  1S7»,  p.  370, 
•f  Baica,  ■'  Zur  Tberapie  der  poerpcnilou  Eclonipsic,"  "  Arch.  f.  Gynaek.,"  vol.  ili,  p.  219 
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of  treatment  ia  conjunction  with  chloral  during  the  eclamptic  attjck. 
Tlie  plan  he  recommends  consists  in  placing  the  patient  up  to  tb* 
neck  in  a  bath  of  a  temperature  at  first  of  about  102°,  wUich  shoald  b« 
gradually  increased  to  110°  or  112°  Fahr.  The  bed  for  the  rucopuoo 
of  the  patient  should  be  spread  with  two  blankets  covered  by  ■ 
warmed  sheet.  After  a  half-hour  the  patient  should  bo  removed  from 
the  bath,  wrapped  in  a  warm  sheet,  and  placed  upon  the  bed-  She 
should  then  be  enveloi)ed  in  the  blanketjj  with  only  the  face  free,  arul 
two  more  blankets  should  be  laid  above  the  precediug.  lu  a  (tw 
minutes  profuse  perspiration  sets  in,  and  should  be  maintained  for  from 
two  to  three  hours.  The  covers  siiould  then  be  removed  gradtuUj. 
For  thirst  he  gives  soda  or  other  sparkling  waters.  After  tlie  sweatio^ 
the  patients  ordinarily  sleep  a  few  hours,  when  they  feel  wrelL  X 
comatose  condition  is  no  contra-indication,  but  renders  the  proecduw 
more  difficult.  The  diaphoresis  rapidly  diminishes  the  dropsical  symp- 
toms; and  is  followed  by  a  decided  diminution  in  the  amoont  of  albu- 
men in  the  urine. 

As  convulsions  which  occur  after  the  advent  of  labor  hare  a  tend* 
ency  to  recur  so  long  as  the  labor  continues,  and  in  the  lar-.  r- 

tion  of  CUB08  cease  after  the  birth  of  the  child,  every  obs;.  t- 

source  compatible  with  the  safety  of  the  mother  should  be  employwi 
to  hasten  delivery.     In  the  early  part  of  the  first  stage,  the  paiu,  if 
sluggish,  should  be  stimulated  by  catheterization  of  the  uterus.    Bnan 
advocates  rupturing  the  membranes,  as  he  claims  that  the  e9cn|)e  of 
the  amniotic  fluid  often  diminishes  the  frequency  and  violence  of  the 
convulsions.     The  water-bags  of  Dr.  Barnes,  if  necessarj-,  should  be 
used  to  promote  the  dilatation  of  the  cervix.     Incisions  through  the 
border  of  the  os  externum  and  accouchement  force  are  unni-ccsi<arT. 
Af  tcT  the  first  stage  is  completed,  if  no  mechanical  disproportion  eii'ts 
between  the  head  and  the  pelvis,  a  careful  attempt  to  extract  the  chiM 
witli  forceps  should  be  made.     Every  precaution  should   bo  ospd  (•? 
avoid  injuring  the  soft  parts.     Obstetrical   aid  is  only  warrai  • 
where  it  can  be  employed  without  detriment  to  the  mother.     It 
strumental  cases,  with  the  head  high  in  the  pelvis,  I  have  had  - 
reason  to  feel  satisfied  with  the  Taruier  forceps,  exchm 
ever,  for  one  of  English  pattern  so  soon  as  the  head  i>  ' 
floor  of  the  pelvis. 

Wlien  convulsions  occur  during  pregnancy,  the  riue.Jtioti   , 
mlvisability  of  at  once  provoking  labor  is  by  no  means  scttl.  1.      1 
'material  upon  which  to  form  an  opinion  is  limited,  as  in  most  case* 
labor-pains  occur  spontaneously  (as  a  consequence  of  the  conrulji"'"^ 
Where  medical  treatment  alono  is  employed  it  is  certain  that,  it. 
absence  of  labor-pains,  a  certain  proportion  recover,  and  pregnancy 
may  go  on  to  comj)letion.     On  this  account  it  is  commonly  advisid 
not  to  introduce  labor  as  a  complication  into  a  state  of  affatm  alrady 
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rafficiently  dangerous  and  diflScult  to  manage.  So  far  as  my  own 
experience  goes,  howerer,  the  practice  of  waiting  upon  Nature  has 
proved  uniformly  disastroas,  while  the  induction  of  labor  has  furnished 
me  with  a  certain  proportion  of  recoveries.  Braun  declares  he  has 
known  bat  one  patient  to  recover  between  the  fourth  and  sixth  months 
of  pregnancy  except  where  abortion  had  taken  place.  The  question  is 
one,  however,  concerning  which  there  exists  a  reasonable  degree  of 
doubt,  and  which  can  not  be  settled  by  the  hap-hazard  experiences  of 
individuals. 

In  the  treatment  of  convulsions  during  the  childbed  period  the 
agents  used  should  be  opium,  chloral,  veratrum,  or  digitalis.     Chloro-  Uiiiti  JC\ 
form  and  venesection  should  be  employed  with  extreme  caution,  if, 
indeed,  they  are  ever  entitled  to  confidence  at  that  time. 


CHAPTER  XXXI. 

POST-PABTOM  E^MOSBEAOS  AND  RETAINED  PLACENTA. 

Normal  agencies  for  cbecklng  hsemorrhage. — Disturbances  of  contractility,  of  retractility, 
of  thrombus  formation. — Treatment. — Mctbod  of  securing  contraction  and  retrao- 
tion. — Treatment  of  cerebral  ansmia. — Retained  placenta. 

The  hffimorrhages  which  occur  immediately  after  the  birth  of  the 
child  may  have  their  origin  in  the  uterus,  the  vagina,  or  the  vulva. 
It  is  customary,  however,  to  consider  those  which  spring  from  lacera- 
tions in  a  chapter  by  themselves,  and  to  apply  the  term  post-parium 
to  those  haemorrhages  only  which  arise  from  the  placental  site. 

Unlike  other  grave  complications  of  childbirth,  post-partum  haem- 
orrhage is  not  an  uncommon  event.  It  may  follow  the  simplest  of 
labors,  and,  in  case  of  an  unprepared  physician,  it  may  carry  his  pa- 
tient in  a  few  moments  to  the  brink  of  death.  It  is  impossible  to 
conceive  a  tragedy  more  terrible  than  this.  Occurring,  as  the  accident 
does,  suddenly,  without  warning,  in  the  period  of  joy  that  follows  the 
birth  of  a  living  child,  the  sudden  shifting  of  the  scene  becomes  ap- 
palling. If  the  mother  dies  at  such  a  time,  the  luckless  attendant  who 
stands  at  her  bedside,  a  nerveless  spectator,  need  never  expect  forgive- 
ness ;  nor  can  he  shield  himself  behind  the  recorded  ill-successes  of 
others.  Every  competent  accoucheur  knows  in  his  own  heart  that  he 
has  no  right  to  shirk  his  personal  responsibility  in  cases  of  fatal  post- 
partum hsemorrhage,  or  to  meanly  throw  the  blame  upon  Providence. 

The  treatment  ot  post-partum  hsemorrhage  is  one  of  the  most  sat- 
isfactory departments  of  obstetrical  practice.  In  no  other  emergency 
is  the  saving  of  life  so  little  dependent  upon  chance,  and  so  much  upon 
intelligent  human  intervention.    Successful  treatment  is,  however,  less 
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tho  result  of  a  fumiliority  with  the  variona  proocdnrc*   extol 
writers,  than  of  a  correct  uuderstauding  of  tho  mechanism  bj 
of  which  the  nrreet  of  the  hromorrhage  ia  to  be  ollocted. 

Normal  Agencies  for  checking  Hamorrhage.— In  n<  r 

flow  wiiich  follows  ll»e  dctuchmeDt  of  the  placenta  is  of  L;., .  ;:. 

The  torn  arterial  twigs  retract  8]ioDt4tneoa8l)',  the  putuloiu  mouths  of 
the  veins  become  plugged  with  Qbrinons  clots,  >•  "     - 

uous  sinuses,  wliioh  are  simply  channels  lined  wj I  i- 

out  ralrcs  or  walls,  become  bent,  flattened,  and  obliterated  nndcr  Um 
compression  exerted  by  the  muscular  stmcturoa  of  tho  at«r«8. 

The  first  requisite  against  htpmorrhage  is  the  mnintcnunoc  of  fins2_ 
uniform  contniction  of  the  uterus.     The  contractions,  which  por 
with  lessened  force  after  tiio  birth  of  the  child,  during  their  contini 
ance  alone  suffico  to  prevent  hsemorrhage  from  the  placenta!  eito. 
two  diagnuns  lK>rrowcd  from  Profex.^or  Brcisky  serve  to  illustrate 
mechanism  by  which  this  is  effected.     In  tho  transition  from  a  to  i 
the  uterus,  which  shortly  before  harbored  the  entire  OTom,  becoi 
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reduced  to  a  body  not  larger  than  the  two  fists.  But  tho  duration  of 
the  contractions  is  short,  with  an  ever>increasing  interval  between 
them.  If  their  cessation  were  followed  by  the  return  of  tho  nl 
from  h  to  a,  the  blood  would  "nee  more  rush  into  the  sinnsea,^ 
mouth  of  the  veins  would  open,  the  tlirombi  would  be  washed  out  It 
the  pressure  brought  to  bear  upon  them,  and  flooding  would  of  nccoj 
sity  ensue.  That  this  does  not  take  place  is  owing  to  the  same  for 
which  in  labor  keeps  the  uterus  closed  upon  its  contents  during  th 
descent  of  the  fcptus — via.,  tonic  rctmclion. 

The  tonic  retraction  of  tho  uterus  is  in  part  the  consequence 
shortening  of  tho  muscular  fibers,  and  in  ]>art  of  their  rearrangement 
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a  thickening  of  tbo  nterine  walls  resulting,  as  the  cell-elements,  in  plaoo 
of  standing  end  to  end,  assume  a  position  more  nearly  parallel  to  one 
another.  Retraction  is  a  permanent  acquisition  of  the  uterus,  and 
alone  suffices  to  prevent  the  occurrence  of  haemorrhage.  The  differ- 
ence between  it  and  contraction  is  exhibited  by  the  difference  in  the 
consistence  of  the  post-partum  uterus  during  and  between  the  pains. 
The  contracted  uterus  is  hard  and  firm  like  a  billiard-ball,  while  the 
retracted  organ  is  relatively  soft  and  relaxed.  The  two  properties, 
though  distinct,  are  not,  however,  independent  of  one  another. 
Whenever  the  contractions  are  good,  the  retraction  is  well  marked 
also.  Whatever  diminishes  the  contractile  powers  of  the  uterus  is  fol- 
lowed by  a  corresponding  falling  off  as  regards  its  retraction. 

In  cases  where  the  muscular  structures  of  the  uterus  fulfill  their 
normal  functions,  the  formation  of  thrombi  is  of  subordinate  impor- 
tance as  a  means  of  arresting  haemorrhage.  Confined  to  the  adherent 
jjortion  of  the  decidua  serotina,  they  impart  an  uneven  surface  to  the 
placental  site.  Thrombi  which  extend  to  the  intermuscular  veins  are 
pathological  It  is  only  when  the  uterus  is  flabby,  and  the  muscular 
action  is  in  default,  that  the  thrombi  exercise  any  marked  influence  in 
the  control  of  haemorrhage,  and  even  then  they  bear  so  close  a  rela- 
tionship to  puerperal  thrombosis  as  to  approach  dangerously  near  to 
the  confines  of  pathology. 

The  causes  ot post-partum  htemorrhage  are  to  be  sought  for  in  dis- 
turbances of  the  mechanism  by  which  hjemorrhage  is  normally  pre- 
vented. 

Disturbances  of  Contractility. — Contractions  of  the  uterus  may  fail 
from  lowering  of  the  muscular  irritability.  Atony  follows  most  fre- 
quently exhausting  labor,  artificial  deliveries,  rapid  evacuation  of  the 
utenis,  especially  in  mnltiparae,  where  the  failure  to  contract  has  often 
the  significance  of  a  prolonged  pause,  excessive  distention  (hydram- 
nios,  twins),  profuse  haemorrhages,  collapse,  nervous  depression,  and 
severe  general  ailments. 

Again;  in  other  cases,  the  functional  disturbance  may  proceed  from 
some  abnormal  condition  of  the  muscular  fiber.  Thus,  the  defects  of 
contractility  may  spring  from  incomplete  development,  as  in  anoma- 
lies of  formation,  in  textural  changes  due  to  some  antecedent  disease 
or  puerperal  condition,  especially  as  to  the  result  of  many  previous 
confinements,  or  finally  from  inflammatory  infiltmtions  having  their 
source  in  the  bruising  of  the  lower  uterine  segment  daring  labor. 

The  contractions  of  the  uterus  may  be  mechanically  interfered 
with  over  limited  areas  by  retained  portions  of  the  placenta  and  of  the 
membranes,  by  peritoneal  adhesions,  by  tumors  in  the  walls  nf  the 
uterus  or  in  the  nterine  appendages,  or  by  a  distended  bladder  or 
rectum. 

Disturbances  of  Retractility. — Wo  have  already  seen  that  the  loniu 
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of  the  muscnlor  fibers  ia  lowered,  and  that  their  rearrangement  ii 
incomplete,  whenever  the  uterine  contractious  are  in  default.  At  tb* 
same  time  the  retraction  of  the  uterus  may  be  directly  hindered  by 
mechanical  causes,  especially  by  those  which,  like  the  placenta,  tbe  mem- 
branes, or  coagula  of  blood,  when  retained  in  the  uterine  cavity,  pre- 
vent, in  spite  of  continued  contractions,  a  sufficient  closure  of  the  veioA 

Disturbances  in  Tlirombas  Formation.— The  disturbances  whicb 
interfere  with  the  formatiua  of  thrombi  occiu-  for  the  raoet  p«rt  ia 
those  cases  in  which,  owing  to  the  defective  action  of  tbe  muscnLtf 
structures,  the  blood-stream  arrives  at  the  mouths  of  the  Tosseb  with 
unchecked  rapidity.  As  a  consequence,  coagulation  does  not  tak* 
place,  or  the  coagula  are  of  soft  consistence,  and  offer  but  feeble  rcsibt- 
ance  to  any  sudden  increase  of  blood-pressure,  or  become  niechamcall/ 
detached  by  restless  movements  on  the  part  of  the  patient,  or  by  strain- 
ing with  the  abdominal  muscles. 

Outlying  Causes  of  Postpartum  Hamorrhage.— The  remote  c-inM^ 
of  pod-part uin  ha'inorrhagc — i.  v.,  those  not  immediately  conncc(«^^| 
with  the  uterus — all  act  by  indirectly  interfering  witli  cither  the  con- 
tractility or  the  lontiH  of  the  muscular  tiber,  or  with  the  Ihrombiu  for- 
mation. This  they  do  by  influences  exerted  either  through  the  nor*- 
ous  system  or  through  the  cii-culation.  Thus,  the  muscular  irrita- 
bility may  be  impaired  by  general  debihty,  by  wasting  diseases,  from 
impoverishment  of  the  blood  due  to  suffering  and  muscular  effort,  from 
psychical  impressions,  and  from  the  external  influences  of  heat  and 
vitiated  air.  The  normal  tonus  of  the  uterine  muscles  may  be  "vt-r- 
come,  and  the  formation  of  thrombi  disturljed,  by  any  condition  of  the 
circulatory  system  associated  with  increased  pressure  in  the  venous  or 
arterial  trunks.  The  pressure  in  the  uterine  veins  may  be  augmented 
by  the  patient's  getting  up  suddenly  in  bed,  by  acts  such  as  coughing, 
langhing,  sneezing,  vomiting,  and  defecation,  in  which  the  ubdommal 
muscles  are  called  into  play,  and  by  all  the  conditions  which  prudaoo 
chronic  congestion  of  the  pelvic  organs.  Increase  of  arterial  tension 
as  a  cause  of  hemorrhage  is  rare.  Breisky  mentions  a  case  where,  in 
a  multipara  wilhont  valvular  heart-disease,  the  cause  of  the  haemor- 
rhage was  apparently  due  to  intense  palpitation  of  the  heart  associated 
with  the  hard,  incompressible  pulse  indicative  of  arterial  fullness.* 

Treatment. — It  is  not  necessary  to  dwell  upon  prophylactic  menatJ^ 
uros.     As  has  been  shown  in  the  survey  of  the  causes  of  post-partum 
hemorrhage,  they  comprise  everything  that  has  been  said  coDceruing 
the  proper  management  of  labor, 

*  The  for«;oing  description  is  little  more  th*n  a  tranncript  of  tlip  principles  ( 
atc<l  in  BreiAkr'a  clinical  lecture,  "  Ucbcr  die  llohindUing  dor  p'lcrpermlcn  Olalangn^ 
(Volkmann's  "  Simml.  Iclin.  Vortr.,"  No.  M,  1871).     I  bnre  found  ihem  of  the  uti 
wrriuo  to  mc  in  practice  during  the  tea  jeaxi  past,  and  believe  witli  B(ci4i^  iliat  I 
famiah  the  kej  to  lucoeasful  proph^-lnxis  aail  treatment. 


POST-PARTUM  n.EMOKRHAGE   AND  RETAINED  PLACENTA. 


679 


Methods  of  seoaring  Uterine  Contractions. — It  is  my  own  practice, 
and  one  I  would  urge  upon  others,  to  make  provision  in  the  simplest 
of  cases  against  the  possible  occurrence  of  haemorrhage.  In  the  be- 
ginning of  the  second  stage,  I  examine  my  Davidson  syringe  to  make 
sure  that  the  valves  are  in  good  working  order.  I  then  direct  a  sm:i11 
table  to  be  set  by  the  bedside  of  my  patient,  and  place  upon  it  a  bowl 
containing  pieces  of  ice  of  about  the  size  of  a  hen's-egg,  brandy,  sul- 
phuric ether,  neutral  percliloride  of  iron,  carbolic  acid,  ergot,  a  solu- 
tion of  morphia,  and  a  hypodermic  syringe  filled  with  a  fluid  extnxct 
of  ergot,  using  preferably  a  watery  solution.  Within  easy  roach  I 
likewise  have  placed  a  pitcher  of  hot  water,  another  of  cold  water, 
an  empty  basin  containing  the  Davidson,  or,  still  better,  a  fountain 
syringe,  and  a  bed-pan.  All  this  requires  but  a  few  moments'  time, 
and  it  is  of  no  mean  advantage  to  feel,  in  case  htemorrhagc  follows  the 
birth  of  the  child,  that  all  the  appliances  for  prompt  action  are  in  or- 
der and  close  at  hand. 

If  haemorrhage  takes  place,  in  spite  of  the  fact  that  the  uterus  has 
been  carefully  guarded  by  external  pressure  during  the  period  of  de- 
livery, draw  the  pillows  from  under  the  head  of  the  patient,  direct  the 
nurs*  to  open  the  windows,  and  inject  the  ergot  in  the  hypodermic 
syringe  into  the  outer  surface  of  the  thigh.  Ergot  by  the  mouth  acta 
too  slowly  to  prove  of  service  in  the  face  of  a  great  emergency  ;  be- 
sides, ill  many  patients  ergot  by  the  mouth  excites  nausea,  and  is  not 
absorbed  by  the  stomach  ;  hypodermically  its  action  is,  as  a  rule, 
rapidly  developed.  Then  introduce  the  hand  into  the  uterus.  If  a 
full  bladder  interferes,  draw  off  the  nrine  with  a  catheter. 

The  introduction  of  the  baud  into  the  uterus  I  believe  to  lie  a 
matter  of  the  utmost  importance.  When  combined  with  external 
pressnre  it  stimulates  the  uterus  to  contract.  The  placenta,  if  ad- 
herent, should  be  detached  with  the  tips  of  the  fingers  ;  if  loose  within 
the  uterine  cavity,  it  should  be  withdrawn  slowly,  taking  care  to  re- 
move the  membranes  entire.  Bits  of  placenta  or  strips  of  membrane 
should  be  carefully  scraped  from  the  uterus,  remembering  that  this  is 
most  easily  effected  during  the  contraction  of  the  organ.  Even  if 
the  placenta  and  membranes  are  expelled  apparently  entire,  it  is  still 
desirable  to  pass  the  hand  into  the  uterus  to  clear  out  clots,  and  to 
make  sure  that  no  part  of  the  ovum  has  been  loft  behind.  Once  I  lost 
a  patient  by  neglecting  this  rule.  The  hcemorrhage  was  checked  by 
compression,  and  upon  careful  inspection  of  the  placenta  and  mem- 
branes I  convinced  myself  that  everything  had  come  away.  The 
patient  died  on  the  eighth  day,  of  septicffimia.  The  autopsy  revealed 
the  presence  of  a  small  placenta  succenturiata,  of  the  existence  of 
which,  aside  from  the  hemorrhage,  thoro  bad  not  been  the  slightest 
indication. 

So  soon  as  the  uterus  has  been  emptied  of  everything  capable  of 
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preventing  contraction  and  retraction  from  taking  place,  withdnv 
tho  hand  into  the  vagina,  and,  with  the  index  and  middle  fingers  in 
the  posterior  cul-de-sac,  press  the  cervix  forward  toward  the  bodj  of 
tho  uterus.  With  the  external  hand  grasp  the  uterus  through  tb* 
abdominal  walls,  compress  it  firmly,  and  push  it  downward  toi 
tiio  pelvis  and  forward  against  the  pubic  bono.     By  this  manoeoT 


Fia.  S38.— BImuiaal  oompreMlon  of  utonu.    (Brebky.) 

the  cervix  is  closed,  the  uterine  walls  are  brought  into  cont4)ct  with 
one  another,  and  contractions  are  stimulated  by  the  direct  irritatio 
of  the  large  cervical  ganglion  and  by  the  kneading  of  tho  funds 
Brcisky  states  tbat  in  many  cases  it  is  possible  to  combine  compr 
of  the  aorta  with  the  foregoing  manipulation. 

If    bimanual   compression  fails   to  speedily  secure  contraction*, 
without  removing  the  internal  hand,  pieces  of  ice  may  be  8lip{)ed  in( 
the  vagina,  and  thence  pushed  upward  into  the  uterine  cavity.     Withi 
rare  exceptions,  the  uterus  responds  at  once  to  the  stimulus  of  cold 
applied  to  its  inner  surface.      Should  it  not  do  so,  however,  the  bed- 
l)an  should  be  placed  under  the  hips,  and  warm  water  of  about  112" 
Fahr.  should  be  injected  into  the  uterus,  care  being  taken  to  exf 
previously  all  air  from  the  tul^e  of  tho  s^-ringe.     Tlie  injection  should! 
be  made  slowly  and  without  force,  allowing  the  lluid  to  c^CHpo  pari* 
passu  with  its  introduction. 

Although,  as  a  precaution,  I  still  keep  within  easy  access  one  of 
the  per-salts  of  iron  as  an  additional  resource  in  case  of  urgent  peril, 
since  the  introduction  of  hot-water  injections  as  a  reflex  v  -.  '  f 
uterine  contractions  I  have  never  found  it  necessary  to  resort  r 

use.     This  I  consider  fortunate,  for,  though  there  is  abundant  testi- 
mony  as  to  the  efficacy  of  the  per-salts  of  iron  in  post-pnrlum  hcmor^i 
rhage,  tho  arrest  of  the  flow  appears,  in  some  cases  at  least,  to  hatu 
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been  achieved  at  too  dear  a  price.  Barues  refers  the  ha^mostatio 
effect  of  the  iron — 1.  To  its  direct  action  in  coagulating  the  blood  in 
the  mouths  of  the  vessels  ;  2.  To  its  action  aa  a  powerful  astringent 
on  the  inner  raembrano  of  the  uterus,  whereby  the  surface  becomee 
corrugated  and  the  mouths  of  the  vessels  are  constringed  ;  3.  To  the 
fact  that  it  often  provokes  some  amount  of  contractile  action  of  the 
muscular  wall.  Tnisk,  in  recommending  the  substitution  of  tincture 
of  iodine  for  the  solution  of  the  perchloride  of  iron,  maintains  that  it 
is  the  third  mode  of  action  that  should  be  placed  first  in  the  order  of 
importance.  This  corresponds  with  my  own  experience.  In  two  cases 
where  Monsel's  solution  was  used  the  uterus  contracted  promptly,  and 
the  injection  was  followed  by  no  disturbing  effects.  In  the  third  the 
uterus  remained  large  and  flaccid,  notwithstanding  the  h^emorrhago 
was  arrested.  For  two  days  the  patient  did  well ;  on  the  third  the 
lochia  became  excessively  offensive,  the  respirations  stertorous,  and 
the  pupils  dilated;  general  paralysis  ensued,  and  death  followed  within 
twenty-four  hours  of  the  attack.  Although  no  autopsy  was  made,  it 
was  clear  to  mo  at  the  time  that  the  coagulation  had  followed  the 
vessels  to  the  substance  of  the  uterus,  and  that  the  fatal  result  was  due 
to  the  absorption  of  septic  material  by  the  large,  soft  thrombi,  which, 
by  their  disintegration,  became  the  means  of  conveying  infection  to 
the  remoter  portions  of  the  organism.  Barnes  uses  the  perchloride  of 
iron  after  preliminary  removal  of  the  clots,  in  the  proportion  of  one  of 
iron  to  three  of  water.  Most  German  authorities  recommend  the  iron 
in  a  much  more  diluted  form,  and  using  it  in  no  fixed  proportion,  bnt 
simply  to  pour  the  iron,  following  Soyfert's  prescription,  into  the 
water  until  the  latter  assumes  a  deep  wine-color. 

Engelmann  speaks  enthusiastically  of  swabbing  the  nterus  with 
perchloride  of  iron,  operating  in  the  following  manner :  "I  bring  the 
patient,"  he  says,  "  in  position  for  forceps,  introduce  a  Cnsco's  specu- 
lum, and  with  wads  of  cotton,  prepared  by  an  assistant,  which  I  seize 
by  my  long  dressing-forceps,  I  seek  to  clear  the  cavity  of  the  blood 
which  has  again  accumulated.  The  assistant  has  also  soaked  a  nnm- 
ber  of  cotton  wads,  as  large  as  a  walnut,  in  perchloride  of  iron,  and 
pressed  out  the  mass  of  fluid,  so  as  to  leave  them  well  soaked,  bnt 
merely  moist  with  iron  ;  they  must  be  well  saturated,  but  not  drip- 
ping. So  soon  as  I  have  cleaned  the  cavity  as  far  as  it  is  possible 
amid  the  constant  flow  of  blood,  I  seize  a  wad  of  new  cotton  on  my 
forceps,  and  mop  the  walls  of  the  cavity  thoroughly,  removing  a.= 
much  HS  possible  of  the  clotted  blood  as  I  withdraw  the  cotton.  I 
rapidly  take  np  one  cotton  wad  aft«r  another,  and  swab  the  nterus 
until  the  haemorrhage  ceases.  .  .  .  The  iron  acts  as  a  stimulant  as 
well  as  styptic,  and  the  uterus  speedily  contracts." 

Wallace*  praises  vinegar  aa  a  certain  and  safe  remedy  for  post-par^ 
•  "  TntM.  Am.  OjniiEcoL  Soc,"  toI.  lU. 
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turn  haemorrhage :  "  I  poar  a  few  tablespoonfula  into  a  Tesaelj"  he 
eaye,  "  dip  into  it  somo  clean  rag  or  a  clean  pocket-handkerchief.  I 
then  carry  the  saturated  rag  with  my  hand  into  the  cavitj  of  the  ute- 
ms,  and  squeeze  it ;  the  eSect  of  the  Tinegar  flowing  over  the  sides  of 
the  cavity  of  the  uterus  and  the  vagina  ia  magicaL  The  relaxed  and 
flabby  uterine  muscle  instantly  responds.  The  organ  assnmee  vbat  I 
will  term  its  gizzard-like  feel,  shrinking  down  upon  and  compresriog 
the  operating  hand,  and  in  the  vast  majority  of  cases  the  haemorrhag* 
ceases  instantly.  Should  one  application  fail  to  secure  snfficient  ooo* 
traction,  the  rag  can  be  withdrawn,  and  a  second  or  even  a  third  can 
be  made,  until  the  uterus  shall  contract  sufficiently  to  stop  the  flowi 
blood." 

Probably  the  faradaic  current  is  a  most  efficient  agent  in  secnring 
contnictions  of  the  uterus,  but,  unlike  vinegar  and  hot  water,  a  bat- 
tery is  rarely  on  hand  when  needed.  An  olive-shapod  bulb  electnxto 
should  be  introduced  into  the  uterus,  and  the  other  pole,  a  flat  diik, 
pressed  upon  the  fundus  ;  or  both  poles  may  be  applied  directly  Qt«r 
the  uterus  through  tiie  abdominal  walls, 

I  have  in  a  number  of  instances  seen  Dr.  I.  E.  Taylor  sticoeed  in 
instantaneously  causing  the  uterus  to  contract  by  slapping  the  lower 
part  of  the  abdomen  smartly  with  a  wetted  towel. 

Compression  of  the  aorta  through  the  abdominal  walls  ia  capa> 
ble  of  rendering  temporary  service.  The  method  has  been  objected  to 
on  theoretical  grounds :  first,  because  the  compression  is  bronght  to 
bear  equally  upon  the  vena  cava  as  upon  the  aorta  ;  and,  second,  be- 
cause the  pressure  does  not  cut  oS  the  blood  which  goes  to  the  litems 
thrMigh  the  aortic  uterine  arteries.  As  a  clinical  fact,  however,  it  u 
indisputable  that  the  pressure  does,  temporarily  at  least,  check  the 
haemorrhage,  a  result  attributed  by  Frankenhuenser  to  the  simulta- 
neous stimulation  of  the  aortic  uterine  plexus,  as  that  portion  of  ti 
sympathetic  nerve  is  termed  which  overlies  the  largo  vessels  of  tli 
trunk  situated  in  the  lumbar  region. 

The  application  of  ice  to  the  abdomen,  or  allowing  a  stream  of  cold 
water  to  fall  from  a  height  upon  the  hypogastrium,  however  efficacious 
they  may  prove  as  means  of  arresting  hasmorrhage,  are  open  to  the 
grave  objection  that  they  add  to  already  eiiisting  shock  and  to  tho 
prostration  produced  by  the  loss  of  blood. 

Methods  of  securing  Uterine  Retraction.  —  Uterine  contractions' 
afford  only  a  tcra[)orary  safeguard  against  haemorrhage.  It  is  ntcrinc 
retraction  that  prevents  recurrence.  At  first  the  hand  fumiichcs  the 
most  available  means  of  exercising  external  compression.  It  liken  iM< 
possesses  the  advantage  of  being  an  intelligent  instrnment,  ca|>itblc  of 
conveying  to  the  accoucheur  instant  warning  of  any  tendency  to  relax- 
ation. But,  even  after  retraction  is  secured,  its  maintenance  should 
not  be  left  to  chance.     Before  leaving  his  patient,  the  physician  shoald 
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provide  some  means  of  subjecting  the  uterus  to  sustained  and  equable 
pressure.  The  usual  method  consists  in  surrounding  the  anteverted 
organ  with  folded  napkins  or  rolled  stockings,  and  then  applying  a 
bandage  tightly  to  the  abdomen  to  keep  them  in  position.  Unless 
skillfully  executed,  this  method  accomplishes  little  more  than  to  dis- 
locate the  uterus  laterally.  I  have  been  in  the  habit  of  using  a  round 
bag  of  rubber  covered  with  brown  muslin,  which  I  partially  fill  with 
cold  water,  and  apply  over  the  uterus.  The  dry  cold  is  of  value  as  a 
means  of  exciting  contraction,  while  the  hydrostatic  pressure  is  evenly 
distributed  over  the  fundus  of  the  uterus,  and  helps  to  fix  it  in  the 
median  line.  A  reliable  compress  may  be  improvised  in  any  house- 
hold by  partially  filling  a  sack  with  moistened  sand  or  common  salt. 

Tmtment  of  Cerebral  AnsBmia. — In  consequence  of  excessive  loss 
of  blood,  the  surface  of  the  body  becomes  blanched,  cold,  and  bedewed 
with  clammy  perspiration  ;  a  feeling  of  muscular  prostration  is  experi- 
enced, with  distress  in  the  prsecordial  region ;  the  pulse  becomes  small 
and  frequent,  the  respiration  rapid,  and  air-hunger  is  developed  as 
the  result  of  the  deficient  amount  of  oxygen  carried  by  the  attenuated 
blood-stream  to  the  tissues  and  the  medulla  oblongata.  With  these 
general  symptoms  are  associated  special  ones  due  to  disturbances  of 
the  nerve-centers,  as  restless  movements  from  side  to  side,  yawning, 
vomiting,  perversions  of  the  special  senses,  fainting,  and  convulsions. 

Now,  it  is  to  these  latter  symptoms,  indicative  of  intense  cerebral 
anaemia,  and  directly  imperiling  the  life  of  the  patient,  that  treatment 
requires  to  be  addressed.  The  pillows  should  be  withdrawn  from  the 
head,  the  foot  of  the  bed  should  be  raised,  hot  bottles  should  be  placed 
to  the  extremities,  and  warm  cloths  to  the  head ;  if  syncope  occurs, 
the  abdominal  aorta  should  be  compressed  to  reserve  the  entire  blood- 
mass  for  the  upper  portion  of  the  trunk  and  the  brain  ;  cerebral  con- 
gestion should  be  promoted  by  opiates  (thirty  drops  of  laudanum  by 
tho  mouth,  or  ten  minims  of  Magendie's  solution  hypodennically  in- 
jected), and  the  flagging  heart  should  be  stimulated  by  hypodermic 
injections  of  sulphuric  ether,  brandy,  or  whisky.  The  sjrringe  should 
be  filled  with  the  agent  chosen,  and  the  injection  should  be  made  deep 
into  the  subcutaneous  cellular  tissue  on  the  outer  part  of  the  thigh. 
The  effect  upon  the  circulation  is  almost  instantly  manifested.  Ex- 
cejit  in  cases  which  have  passed  beyond  all  possibility  of  recovery,  the 
pulse  reappears  at  the  wrist,  often,  however,  to  fade  away  again  in  a 
few  minutes.  The  stimulant  injections  in  many  cases  require  to  be  re- 
peated a  number  of  times  before  the  circulation  becomes  reSstablished. 
So  long,  however,  as  there  is  a  perceptible  response  to  the  stimulus, 
the  case  is  never  to  be  regarded  as  hopeless. 

Dr.  Gaspar  Griswold  has  employed  successfully  in  a  number  of 
cases,  where  the  heart  had  apparently  beat  for  the  last  time,  intra- 
venous injections  of  ammonia,  using  for  the  purpose  a  five-per-cent. 
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Bolution  (the  ofiBcinal  solutiou  diluted  with  equal  parts  of  water),  aod 
injecting  with  a  hypodermic  sjriugo  from  fifteeu  drops  to  a  half- 
draclim  into  one  of  the  superOcial  veins  of  the  forearm. 

In  the  collapse  resulting  from  excessive  liaemorrhago,  the  restora- 
tion of  blood  to  the  circulation  by  transfusion  is  the-  "  '<;• 
rational  mode  of  treatment.  In  pmctice,  however,  the  f 
the  technique,  the  hesitation  of  bystanders  to  fumiah  tho  required 
blood,  combined  with  the  somewhat  unsatisfactory  results  of  tr 
sion,  are  all  obstacles  to  its  employment.  For  a  long  time  I 
with  me  Aveling's  very  simple  and  ingenious  transfusion  nppnrutas. 
In  the  few  cases  where  I  had  intended  to  use  it,  however,  the  tubing 
was  never  in  perfect  order.  The  fact  that  in  each  instance  I  succeedwl 
eventually  in  rallying  nly  patient  by  methods  less  o]>cn  to  obj' 
has  led  me  at  present  to  omit  it  from  my  list  of  instruments, 
fessor  Gaillard  Thomas  recommends  the  anbstitutioa  of  the  intrv 
venous  injection  of  milk  for  that  of  blood,  and  reports  eases  in«!«trut- 
ing  its  successful  employment.  The  results  of  his  experimenta  be 
sums  up  in  tho  following  propositions  : 

1.  The  injection  of  milk  into  the  circulation  in  place  of  blood  is  • 
perfectly  feasible,  safe,  and  legitimate  procedure,  which  enables  as  U) 
avoid  most  of  tho  difficulties  and  dangers  of  tlio  latter  operation. 

2.  In  this  procedure,  none  but  milk  removed  from  a  healthy  oow- 
within  a  few  minutos  of  tho  injection  should  be  employed.     D«ooa 
posed  milk  is  poisonous,  and  should  uo  more  be  used  than  decompo 
blood. 

3.  A  glass  funnel,  with  a  rubber  tube  attached  to  it,  ending  in  % 
very  small  cannula,  is  better,  safer,  and  more  attainable  than  a  mor 
elaborate  apparatus,  which  is  apt,  in  spite  of  all  precautions,  to  udinil 
air  to  the  circulation. 

4.  The  intra-venous  injection  of  milk  is  infinitely  easier  than  the 
transfusion  of  blood.  Any  one  at  all  familiar  with  surgical  o|>cration4 
may  pmctice  it  without  fear  of  great  difficulty  or  of  failure. 

5.  The  injection  of  milk,  like  that  of  bltx)d,  is  commonly  foUoi 
by  a  chill,  and  rapid  and  marked  rise  of  tem{)erature  ;  then  all  #ub- 
sides,  and  great  improvement  shows  itself  in  the  patient's  condition. 

6.  I  would  not  limit  lacteal  injections  to  cases  prostrated  by  hipmor- 
rhagc,  but  would  employ  it  in  disorders  which  greatly  depreciate  tho 
blood,  as  Asiatic  cholera,  peniicious  antemin,  typhoid  fever,  etc.,  and 
as  a  substitute  for  diseased  blood  in  certain  affections  which  immedi- 
ately call  for  the  free  use  of  tho  lancet,  as  puerperal  convulsions,  eta 

7.  Not  more  than  eight  ounces  of  milk  should  be  injected  at  on 
operation. 

After  the  heart's  action  has  once  been  established,  tho    "  f  i 

physician  should  next  be  directed  to  the  tilling  of  the  em;  r^W 

Even  when  the  injections  of  milk  or  blood  have  been  resorted  to,  th« 
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qnantity  of  fluid  introduced  into  the  circulation  is  too  small  to  restore 
the  arterial  tension.  But,  with  the  restoration  of  the  oirdiiic  pulsa- 
tions, tlie  absorption  from  the  stomach  is  very  active  and  rajiid.  To 
avoid  vomiting,  however,  it  is  necessary  that  fluids  administered  by  the 
mouth  should  be  given  in  small  quantities  and  at  brief  intervals.  I 
usually  begin  with  either  hot  strong  tea,  without  milk,  or  with  brandy- 
and-water  (1:2),  at  first  a  teaspoonful  at  a  time,  repeating  the  quun- 
tity  every  minute,  then  giving  a  tablespoonful  of  any  warm  liquid 
every  five  minutes,  carefully  testing  the  capacity  of  the  stomach  to 
dispose  of  its  contents,  withholding  everything  with  the  first  premoni- 
tion of  nausea,  until  milk,  broths,  tea,  gruel,  and  the  like  are  found 
to  be  tolerated  in  ordinary  quantities.  Fluid  nourishment  should  bo 
continued  hourly,  with  ice  and  water  in  the  intervals,  according  to 
the  thirst  experienced,  until  the  radial  pulse  is  restored  to  its  normal 
fullness.  For  the  successful  management  of  these  cases  it  is  necessary 
that  the  physician  assume  the  entire  charge.  It  is  not  possible  to  give 
directions  to  a  nurse  which  may  not  at  any  moment  require  modifi- 
cation. 

In  cases  of  excessive  loss  of  blood  a  tourniquet  to  I'uch  femural  iir- 
iery,  a  roller  bandage,  or,  better  still,  an  E^miirch  bandage  apj)lied 
the  length  of  the  lower  extremities,  may  lie  temporarily  employed 
with  a  view  to  saving  the  limited  amount  of  blood  in  the  circulation 
for  the  imiwrtiint  organs  of  the  trunk  and  for  the  nerve-centers. 

Where  the  pulse  is  extremely  rapid,  the  subcutaneous  injection  of 
one  fiftieth  of  a  grain  of  digitalin  is  reported  to  act  favorably  by  caus- 
ing contractions  of  the  arterioles  and  of  the  utcnis. 

Opiates  should  be  administered  from  time  to  time  during  convales- 
cence, the  frequency  and  quantity  dejiending  upon  the  intensity  of 
the  headache  which  acute  antemia  induces. 

The  Puerperal  Hemorrhages. — Hjpmorrhages  occurring  after  the 
first  day  following  confinement  are  the  result  cither  of  the  separation 
of  the  thrombi  from  the  placental  site  or  of  a  congested  condition  of 
the  endometrium. 

Before  the  consolidation  of  the  thrombi  is  completed,  the  months 
of  single  vessels  may  be  opened  by  any  .sudden  incrca.se  of  pressure  in 
the  uterine  vessels.  A  relaxed  state  of  the  uterus,  obstacles  to  retrac- 
tion, fecal  accumulations,  and  malpositions  of  the  utorus  predispose  to 
the  occurrence  of  hjemorrhage.  Common  causes  of  late  hwmorrhagos 
are  sitting  up  or  leaving  the  bed  at  too  early  a  period,  exertions  in  car» 
ing  for  the  infant,  and  straining  at  stool.  In  the  case  of  a  small,  thin 
woman,  who  flowed  profusely  in  the  second  week,  I  found  the  uterus 
crowded  backward  and  downward  to  the  pelvic  floor  by  the  compress, 
which  had  been  too  tightly  bandaged  upon  the  abdomen  by  the  indis- 
creet zeal  of  the  nurse. 

Where  portions  of  the  ovum  have  been  allowed  to  remain  behind 
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in  the  utcrns,  they  may  lead  to  the  formation  of  fibrinons  polypi, 
which,  as  in  the  uon-puerperal  nterus,  occasion  a  vascular  condition 
of  the  mucous  membrane,  and  become  the  cause  of  protracted  bleed- 
ing. 

The  treatment  of  late  hieroorrhages  consists  in  rest  in  the  hori!on- 
tal  position,  in  carefully  regulated  diet,  in  emptying  both  bladder  and 
rectum,  in  the  correction  of  displacements,  and  in  the  use  of  hot  fngi- 
nal  injections.  In  excessive  anteversion  a  compress  above  the  pulw 
is  indicated  ;  in  retro-displacements,  lifting  the  uterua  into  jwsition, 
maintaining  it  in  place  by  a  suitable  pessary,  is  often  at  once  followed 
by  relief.  If  other  causes  can  be  excluded,  the  uterine  cavity  should 
be  explored,  and  retained  bodies,  if  found  present,  should  be  removed. 
When  the  cervix  is  patulous  this  can  be  uccomjilii^lied  by  the  finger; 
if  the  cervix  is  partially  closed,  or  if  inflammation  be  present,  the 
wire-curette  can  be  used,  as  after  abortion,  without  preliminary  dilv 
tation.  In  curetting  the  utenis  the  operator  should  be  ;  '  "'  '  >f 
the  delicacy  of  the  newly  forming  mucous  membrane,  and  .-  •>-! 

carefully  for  the  offending  bodies.  If  intra-uterino  injections  an 
further  needed  to  arrest  bleeding,  the  preference  should  be  accorded 
to  the  tincture  of  iodiue. 


Retaixed  Placenta. 

Retained  placonta  ia  so  frequently  a  cause  of  hindetvd  uterine  re- 
traction that  a  few  words  concerning  the  etiology  and  tn  ■{ 
the  condition  form  an  appropriate  appendix  to  the  diucussic  .'• 
partum  haemorrhage. 

Cases  of  so-called  placental  retention  are  often  simply  tli  >f 

injudicious  management     Thus,  they  may  be  caused  by  [■  a 

such  a  way  upon  the  cord  as  to  draw  the  center  of  the  ]duceata  into 
the  cervix,  so  that,  without  allowing  air  to  pass  by  the  placenta  f--  •' 
uterine  cavity,  extraction  is  rendered  impossible;  or,  when   (' 
method  is  practiced,  the  ojierator  may,  by  pressing  the  ftindus  fi>r*» 
against  the  pubes  mstead  of  downward  in  the  axis  of  the  pelvis,  pr 
duce  an  acute  anteflexion,  with  stenosis  of  the  lower  uterine  canal. 

True  retention  may  be  due  to  the  large  sixe  of  the  placenf«  or  to 
pathological  adhesions,  cither  of  the  placenta  itself  or  of  the  chorion. 

An  adherent  placenta  is  of  rare  occurrence,  and  can  nsually  he 
traced  to  a  bj-gone  endometritis.  Separation  normally  takes  place 
the  areolar  layer.  If  the  glandular  walls  which  constitute  the  eepi 
of  the  areola'  consist  of  tough  intercellular  substance,  instcafl  of  ««»fP 
tissue  abundantly  supplied  with  cells,  the  separation  does  not  tak« 
place,  and  the  placenta  remains  adherent.  The  thick  bands  wbiofa 
have  to  be  severed  in  removing  the  placenta  are  in  general  the  stratj^bt 
trunks  of  the  villi,  which  run  from  the  chorion  to  the  serotina,  the 
separation  taking  phice  not  in  the  decidual  bat  in  the  fetal  layer.    la 
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placentitis  the  bands  consist  of  thickened  decidual  tissne  extending 
between  the  cotyledons.  In  either  case  the  scrotina  is  left  nearly  or 
quite  entire  ;  in  some  instances,  owing  to  their  firm  attachment,  whole 
lobules  may  be  left  behind. 

Adhesions  of  the  chorion  may  be  dae  to  thickening  of  the  septa 
in  the  areolar  layer  ;  to  defective  involution  of  the  cell-layer  of  tlie 
decidua,  thickened  portions  of  which  in  consequence  remain  attachcxi 
to  the  separated  chorion  ;  to  secondury  adhesions  from  consolidated 
masses  of  tibrine,  tlie  remains  of  apoplectic  effusions  into  the  decidua ; 
and,  perhaps,  to  excessive  development  of  villi  upon  portions  of  the 
smooth  chorion,  from  which  proceed  thick  bands  which  are  firmly 
united  to  the  decidua  (Spiegelbcrg).  Adhesions  of  the  chorion  inter- 
fere with  the  separation  of  the  placenta  only  when  situated  high  up 
or  around  the  placental  border. 

The  Artifloial  Separation  of  the  Placenta. — Whenever  compression 
of  the  uterus  proves  unavailing  to  procure  tlto  expulsion  of  the  pla- 
centa, the  oi)erator  should  seek  to  aid  the  delivery  by  the  resources  of 
art.  To  leave  the  placenta  within  the  nterus  not  only  exposes  the 
patient  to  the  risks  of  haemorrhage,  but  to  the  even  greater  danger  of 
decomposition  and  of  septic  poisoning.  A  digital  examination  will 
indicate  the  proper  course  to  be  jnirsued.  If  the  placenta  be  found 
covering  theos,  a  linger  should  be  introduced  to  bring  down  a  placen- 
tal border.  If  no  adhesions  exist,  moderate  tractions  upon  the  cord 
will  then  suflBce  to  deliver  the  placenta.  Spiegelberg  recommends 
using  the  vaginal  finger  as  a  jmllcy  to  cause  the  tractions  upon  the 
placenta  to  be  made  in  a  vertical  direction. 

If  tractions  upon  the  cord  are  insufficient,  or  if  the  cord  begins  to 
tear,  the  outer  hand  should  make  cnunter-pressurc  upon  the  fundus, 
while  the  fingei's  of  the  vaginal  hand  are  passed  upward  into  the  uter- 
ine cavity.  At  first  a  point  should  bo  selected  wherc  the  placenta  is 
already  partially  detached,  and  the  fingers  should  be  employed  t«  roll 
the  placenta  away  from  the  uterine  wall.  If  the  attachment  of  the 
placenta  is  firm,  the  fingers  should  be  extended  with  the  back  of  the 
hand  to  the  uterus,  and  the  separ.ition  attempted  by  a  side-to-side 
movement,  as  in  cutting  the  leaves  of  a  book.  Contractions  are  here 
of  great  service,  as  they  both  facilitate  the  separation  and  serve  to  ren- 
der distinct  the  border-line  between  the  placenta  and  the  utenu. 
Hildebrandt  advises  following  the  cord  upward  and  separating  the 
placenta  with  the  hand  covered  by  the  membranes,  as  a  means  of 
avoiding  the  dangers  of  infection  and  of  injuring  the  internal  uterine 
surface.  Spiegelberg  says  that  in  his  experience  this  method  has  suc- 
ceeded only  where  the  placental  attachment  was  loose  and  the  separa- 
tion easy. 

Bands  should  be  divided  by  pressing  them  between  the  thumb-nail 
and  the  index-finger.    When  the  placenta  is  situated  upon  the  anterior 
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wall,  the  patient  should  be  placed  upon  the  side.  When  the  placenU 
is  evcrywhoro  adherent,  a  thickened  border  should  be  choseu  an  the 
point  for  commencing  the  detachment.  In  a  very  thin,  diffused  pla> 
oentu,  it  has  been  proposed  by  Ilohl  to  inject  the  vessels  through  the 
umbilical  vein. 

The  operation  of  separating  the  placenta  should  never  bo  performed 
hurriedly.  Every  pains  should  bo  taken  to  avoid  injuring  the  uterine 
surface,  and  as  little  placental  tissue  as  possible  should  be  left  behind. 

When  the  detjichment  of  tho  placenta  is  completed,  it  should  be 
grasped  from  above,  in  the  full  hand,  aud  its  expulsion  should  bo 
effected  by  exleraal  pressure.  If  portions  of  the  membranes  are  torn 
away  during  delivery,  they  should  be  sought  for  aud  carefully  re- 
moved. 

In  every  case  of  artificial  placental  delivery  the  cavity  of  the  ntenu 
should  subsequently  be  thoroughly  irrigated  with  warm  carboliicd 
water. 


CHAPTER  XXXn. 


TLACESTA   PRjEVIA.— ACCIDENTAL  n.EMORRBAOE.—iyrSBSIOy  OF 

TUB  UTERUS. 

Situation. — Varieties. — Frcquencr. — Cause*  of  hicmorrhiig«. — Clinical    fealiirt*. — Vn 
noaii. — Diagnosis. — ^Treatment. — ^Accidental  luemorrbage.i — iDrersion  <»f  Um  t*(«nik , 

Situation. — I^ormally  the  placenta,  as  we  know,  is  situated  at  the 
fundus  and  upon  the  side-walls  of  the  uterus.  It  is  said  to  be  pravia 
when  it  occupies  that  portion  of  the  uterus  which  is  subject  to  disten- 
tion during  labor,  or,  in  other  words,  to  the  spherical  surface  of  tiic 
lower  portion  of  the  uterus.  Its  clinical  importance  is  proportionc 
to  the  extent  of  the  placental  segment  which  overlaps  the  os  iuteruui] 
Hence  it  is  customary  to  distinguish — 

Varieties. — 1.  Placenta  prwvia  centralis,  where,  after  the  dilat 
tion  of  tho  08  internum  has  become  complete,  the  placenta  onlj  i 
be  felt. 

2.  Plactnta  prmvia  partialis,  where,  with  dilated  os,  there  ia 
recognizable  a  portion  of  tho  membranes,  as  well  as  a  segment  of  the 
placenta. 

3.  Placenta  pravia  lateralis,  or  marginalis,  whore  the  placental 
border  stretches  down  to  but  not  beyond  the  margin  of  the  inner  < 
vical  ring. 

Observations  which  tend  to  prove  tho  attachment  of  the  placeni 
in  part  to  the  cervical  mucous  membrane  are  unquestionably  erron 
ous.     This  fact,  first  stubbornly  insisted  upon  by  Professor  1.  E.  Taj 
lor,  has,  at  least  among  physiologists,  passed  beyond  the  realm  of  dis- 
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pnte.  Kulin,*  who  investigated  the  subject  in  conjunction  with  Carl 
Braun,  found  that  in  no  case  was  the  placental  portion  which  occu- 
pied the  cervical  canal  adherent  to  the  canal-walls,  but  that  in  all 
post-mortem  examinations  the  remains  of  the  placenta  prsevia  materna 
ended  by  a  sharp  border-line  at  the  os  internum. 

An  exact  central  implantation  of  the  placenta  is  extremely 'rare, 
though  its  occurrence  is  not  impossible.  Usually  in  the  so-called 
central  form  not  more  than  one  sixth  to  one  fourth  of  the  placental 
surface  overlaps  the  os  internum.  The  smaller  segment  is  oftener 
found  upon  the  left  side  (37  :  56,  statistics  of  L.  Miiller).t 

Owing  to  the  deficient  thickness  of  the  decidua  in  the  vicinity  of 
the  internal  os,  the  placental  villi  grow  with  less  profusion  at  that 
point,  while  by  way  of  compensation  in  more  favored  localities  they 
attain  to  an  excessive  development.  The  placenta  thus  assumes  a 
characteristic  uneven  appearance.  If  the  atrophic  conditions  exist 
over  a  wide  extent,  the  surface  of  the  placenta  is,  as  a  rule,  corre- 
spondingly increased. 

Another  peculiarity  not  devoid  of  practical  interest  is  the  fre- 
quency with  which  the  placenta  is  found  adherent  to  the  uterine  walls. 
Of  142  cases,  L.  Miiller  showed  that  in  56  adhesions  existed.  The 
insertion  of  the  cord  into  the  placenta  is  usually  eccentric,  often  mar- 
ginal, and  sometimes  velamentous.  As  a  consequence,  prolapsed  funis 
is  a  common  accompaniment  of  the  anomaly. 

Fortunately,  placenta  pr»via  is  of  rare  occurrence.  M&ller,  by 
adding  together  the  statistics  of  various  investigators,  found  reported 
813  instances  in  876,432  births,  or  not  quite  one  case  in  a  thousand. 
Since  the  opening  of  the  Emergency  Hospital  in  this  city  there  have 
been  between  1,500  and  1,600  women  confined  in  that  institution.  So 
far  there  has  been  no  case  of  placenta  prasvio.  Lomer,^  on  the  other 
hand,  estimates  the  minimum  frequency  in  Berlin  at  one  in  723  births. 

Etiology. — The  causes  are  unknown.  The  proportion  of  mul- 
tiparas to  primiparsB  is  very  large(6  : 1).*  Placenta  praevia  is  most  fre- 
quent in  women  who  have  borne  children  with  great  rapidity,  and  in 
pregnancies  shortly  following  abortions,  conditions  which  favor  relax- 
ation of  the  uterine  walls,  dilatation  of  the  cavity,  and  defective 
development  of  the  decidua.     Muller  advances  the  theory  that  the 

•  Bbiit!i,  "  Lehrbuch  der  ges.  Oynaek.,"  p.  666. 

f  LcDwio  Hi^LLCB,  "  riocenta  Pneri*,"  Suttgart,  1877.  Most  of  my  statistics  are 
taken  from  this  work.  Tliey  inclode  those  of  Trask  ("  Am.  Jour,  of  the  Med.  Sd.,** 
1856,  ToL  viii)  and  of  most  of  the  later  writers,  up  to  date  of  publication. 

}LoMXR,  "Cktmbined  Taming  in  the  Treatment  of  Placenta  PnBvia,""Am.  Jour, 
of  Obst,"  December,  1884,  p.  S48. 

*  Muller  collected  from  different  reporters  1,674  cases — 227  of  primiparo  and  1,847 
of  multipane.  JOdcli  reports  the  maltipane  at  90  per  cent.  King  ("Am.  Jour,  of 
Obstet.,"  October,  1880,  p.  761)  reports  183  cases  collected  in  the  State  of  Indiana,  in 
which  the  proportion  was  20  primipane  to  168  multipane. 
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descent  of  the  ovnm  is  effected  by  contractions  of  the  uterus  soon 
after  conception.  Such  cxpnlsive  pains  naturally  lead  to  iibortioo. 
In  certain  cases,  however,  where  the  reflexa  is  absent,  we  hATO  soon 
that  the  ovum  may  be  forced  downward  into  the  cervical  cana],  and 
lingering  there  may  give  rise  to  "cervical  pregnancy.*'  PlooenU 
previa  Muller  believes  to  be  dae  to  an  abortion  bcgrun  at  an  early 
period,  but  arrested  at  the  lower  uterine  segment  to  which  the  rilB 
attach  themselves,  and  enable  the  rescued  ovum  to  continue  its  deTcl- 
opment.  Ingleby  relates  two  curious  cases  where  the  orifices  of  tb« 
FuIIopian  tubes  opened  near  the  os  internum,  in  one  of  which  phiceotB 
praevja  occurred  three  times,  and  in  the  other  ten  times. 

Clinical  Features. — The  chief  clinical  importance  of  placenta  prap- 

via  results  from  the  mode  of  it«  de- 
tachment during  labor.  In  nomul 
positions,  the  separation  of  the  pla- 
centa is  effected  by  virtue  of  the  u 
ine  contractions  after  the  fcEtua 
for  the  most  part  been  expelled.  Ib 
placenta  prtevia  the  8ei>nn»tion  is  doe 
to  the  stretching  to  which  the  lower 
uterine  zone  is  subjected  in  its  conrer- 
sion  from  a  half-sphere  to  a  cyliiidrical 
canal  to  permit  the  passage  of  Uu 
child.  The  extent  of  unavoidable  («]>• 
aration  in  advance  of  delivery  is  ooM^ 
qnently  measured  by  the  dimensions  of 
the  child's  head,  the  largest  circumfer- 
ence of  which  is  estimated  as  eqaiTS- 
lent  to  a  circle  with  a  diameter  of  foar 
and  a  half  inches.  Accoi-din^  Lu  JhiD- 
can,  the  plane  at  which  spontaneooi 
detaclimcnt  ceases  is  reached  at  a  dis- 
tance of  two  and  a  half  inches  by  f 
lowing  the  curve  of  the  lower  segmeni 
and  of  one  inch  and  a  half  if  measured  in  the  direction  of  the  a 
axis.  Whereas,  in  normal  labor,  the  contractions  of  the  uterus  whi 
determine  placental  seimration  close  at  the  same  time  the  oridcofl  of  tht 
torn  vessels,  the  stretching  of  the  lower  segment  in  placenta  pner 
leaves  the  mouths  of  the  sinuses  gaping,  from  which  the  bloo«l  poo 
until  the  stream  is  arrested  either  by  art  or  by  the  super\'cntioD  i 
syncope.  As  the  htemorrhage  in  such  cases  is  the  natural  sequence  i 
cervical  dilatation,  its  occurrence  during  labor  was  termed  by  Ripb 
"unavoidable"  in  contradistinction  to  hnemorrbages  from  detachmrn 
of  the  placenta  when  situated  near  the  fundus,  whore  tho  s.-i^nr.f  !<ni 
attributable  to  *' accidental  "  causee. 


Fio.  2S9.— D5»pmm  fhowinc  the  nnn- 
voidable  placental  M>|>uratiun  na  k 
aoiu«queiiiX)  of  oeririaiil  dilatatiou. 
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The  bsemoirhages  of  placenta  praevia  are  not,  howerer,  limited  to 
the  parturient  period.  Indeed,  there  is  no  time  in  pre^ancy  wlieu 
they  may  not  occur.  When  we  consider  tliat  every  jar  of  the  body 
affects  the  lower  segment  with  more  force  than  the  fundus,  and  that 
the  thinned  walls  of  the  ut<iro-placental  vessels  arc  subject  to  increajicd 
pressure  in  placental  presentations,  it  becomes  evident  that  a  very 
slight  occasion  is  sufficient  to  produce  rupture  and  hemorrhage. 
Thus  placenta  praevia  is  a  common  cause  of  the  pseudo-menstruation 
of  pregnancy  ;  it  creates  a  predisposition  to  abortion,  and,  later  in 
gestation,  to  premature  labor,  tlie  haemorrhages  being  duo  probably 
in  the  first  instance  to  accidental  causes  and  not  to  kbor-pains. 
Not  every  case  of  haemorrhage  is,  however,  followed  by  labor. 
Indeed,  in  many  instances  thrombi  form  in  the  ojieu  vessels,  the 
bleeding  becomes  arrested,  and  pregnancy  goes  on  for  a  time  un- 
disturbed. The  tables  of  Muller  show  that  in  complete  placenta 
priEvia  the  first  haemorrhage  occurs  with  the  greatest  frequency 
between  the  twenty-eighth  and  thirty-sixth  weeks,  while  in  the  in- 
complete form  it  takes  place  most  commonly  after  the  thirty- 
second  week.  In  placenta  praevia  lateralis,  haemorrhages  are  some- 
times absent  up  to  the  time  of  labor.  Cases  of  pregnancy,  and  in 
part  of  labor,  without  bsemorrhage  have  been  observed  where  the 
death  of  the  fa?tus  has  been  followed  by  atrophic  changes  in  the  pla- 
centa. The  recurrence  of  haemorrhage  is  oftentimes  prevented  by 
secondary  shrinkage  of  the  placenta,  duo  to  pressure  from  the  effused 
blood  or  to  thrombosis  of  the  vessels  which  supply  the  implicated 
cotyledons. 

The  hiemorrhagcs  of  placenta  praevia  are  usually  sudden,  without  | 
premonitory  warnings,  without  pain,  often  without  any  apparent  occa- 1 
sion,  sometimes  occurring  at  the  time  of  urination,  sometimes  during' 
sleep.     The  quantity  of  blood  lost  in  a  sipgle  haemorrhage  depends 
upon  Uje  extent  of  the  placental  separation.    The  first  outpouring  may 
lead  to  intense  anajmia,  and  if  repeated  at  a  short  interval  may  cause, 
death.     It  is  estimated  that  from  one  to  three  pounds  of  blood  may  be 
lost  in  a  single  attack,  and  from  four  to  five  pounds  in  the  course  of 
labor  (Mdllcr).     As  a  rule,  however,  the  haemorrhages  of  pregnancy 
are  at  first. moderate  in  character,  increasing  in  violence  with  each 
repetition.^    A  very  formidable  variety  is  the  so-called  "  stillicidium,"  \ 
where  the  blood  issues  drop  by  drop  for  days  and  even  weeks  in  ' 
succession.     The  most  violent  haemorrhages  occur  generally  in  the'/ 
earlier  part  of  the  firat  stage  of  labor.     As  a  rale,  the  extent  of  the/ 
ha-morrhage  is  proportioned    t«   the  area  of  the  placental  segmcnli 
attached  to  the  uterine  surface  subject  to  distention.     The  haemor- 
rhage generally  ceases  when  the  separation  of  the  cotyledons  is  com- 
pleted and,  after  the  rupture  of  the  membranes,  the  pressure  of  the 
presenting  part  is  brought  to  bear  upon  the  bleeding  surface.     Dur- 
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irg  the  height  of  the  pains,  too,  the  haemorrhage  ia  for  the  mooeat 
arrested  (Spiegelberg).* 

The  number  of  ubuormal  presentations  in  placenta  praevM 
large.    Thus,  in  Mulier's  statistics,  in  1,148  cases  there  were  :i7v 
verse  and  107  breech  presentations.     The  frequency  of  the  anomaiM* 
is  partly  attributable  to  the  large  proportion  of  prematare  labors,  and 
partly  to  tlie  width  and  lax  condition  of  the  lower  segment,  and  the 
consequent  want  of  stability  in  the  fcetus. 

During  the  first  stage  of  lubor  the  pains  are  apt  to  be  feeble  and 
the  dilatation  tardy.  The  canses  of  inertia  are  to  be  foand  in  tbs 
thinning  of  the  muscular  structures  in  the  lower  segment  from  the 
enormous  development  of  the  utero-placental  vessels  ;  iu  the  attach- 
mcnt  of  the  placenta  over  the  os,  which  mechanically  hinders  dilata- 
tion ;  and  in  the  fact  that  the  ovum  does  not  press  directly  apon  tlx 
sensitive  nerves  of  the  cervix.  Secondary  weakness  often  follows  the 
continued  losses  of  blood  and  the  prolongation  of  the  first  stage. 
When  the  obstacle  afforded  by  the  placenta  to  dilatation  baa  tieea 
overcome,  and,  consecutive  to  rupture  of  t!ie  membranes,  the  ntcnu 
retracts,  in  many  cases  the  scene  sjieedily  changes,  and,  in  pbioe  ot 
ineffective  contractions,  normal  and  often  powerful  pains  develop. 

As  a  rule,  quite  early  in  labor  the  cervix  is  found  soft  and  dHal' 
able  ;  but  to  this  rule  there  are  numerous  exceptions.  Strictnres  and 
rigidity  Miiller  computes  to  exist  in  about  twelve  per  cent,  of  tbe 
cases. 

Where  the  loss  of  blood  in  labor  is  continuous  the  woman  grow 
restless  and  complains  of  headache  and  vertigo ;  the  respirations  be- 
come short,  interrupted,  and  sighing,  and  the  pulse  small,  weak,  an-i 
thready.  Toward  tbe  close  unconsciousness  develops,  the  brow  it  be- 
dewed with  cold,  clammy  perspiration,  and  finally  conrulsiooa  tubct 
in  the  fatal  termination. 

Even  after  labor  is  over  the  danger  is  not  ended.  Post-paiinm 
haemorrhage  may  result  from  atony  of  the  placental  surface  of  tiw 
uterus,  or,  after  good  contractions  have  been  apparently  secured,  mi' 
den  relaxation  may  follow,  and  the  blood  pour  out  in  a  torrent,  so 
that  the  patient  becomes  a  corpse  before  assistance  can  be  rendereJ. 
Again,  in  childbed  the  imperfect  contraction  of  the  uterua  at  time* 
allows  the'  lochia  to  form  a  stagnant  pool  at  the  fundus,  whence  on 
ichorous  discharge  flows  constantly  downward  over  the  thinned  wall» 
and  open  mouths  of  the  vessels  at  the  placental  wound.  The  feebli 
circulation  predisposes  to  the  formation  of  thrombi,  which,  when 
poisoned  and  disintegrated,  are  conveyed  into  the  general  circulation 
and  give  rise  to  the  dreaded  symptoms  of  pyemia.     Miiller  found  in 

*  Tlila  view  was  Gret  miranced  by  Fountain  in  tbe  "  Am.  Jonr.  of  Ibe  MoL  Set.**  tt 
has  since  been  advocated  by  Duncan,  Jijdull,  Fr&nkel,  Spiegelberg,  and  olh«t«.  Site 
and  Euhn,  however,  dispute  it,  aa  justified  neither  by  theory  nor  by  obaerTMlo& 
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two  hundred  and  seventy-three  of  bis  oases  specific  information  given 
regarding  the  puerperal  state.  "Puerperal  fever''  was  recorded  of 
seventy-nine  patients,  with  fifty-four  deaths. 

Prognosis. — The  prognosis  of  placenta  pnevia  is  necessarily  ex- 
tremely unfavorable.  As  many  as  one  niotlier  in  four  dies  during 
or  shortly  after  delivery.  Including  deaths  from  puerperal  processes, 
MuUer  estimates  the  total  mortality  at  not  less  than  from  thirty-six  to 
forty  jKT  cent.  Nearly  two  out  of  three  of  tlie  children  are  born  dead. 
More  than  one  half  of  those  born  living  die  within  the  first  ten  days. 
In  general  terms  it  may  bo  stated  that  the  prognosis  is  the  more  seri- 
ous, the  earlier  the  htemorrhages  begin  in  pregnancy,  the  more  pro- 
fuse the  flow,  and  tiie  shorter  the  intervals  between  llie  attacks.  Dur- 
ing labor  favorable  conditions  are  a  vertex  presentation,  good  pains, 
rapid  dilatation,  and  an  unbroken  constitution.  The  maternal  mor- 
tality is  twice  as  great  in  placenta  praevia  centralis  i\s  in  placenta  prae- 
via  lateralis.  In  the  city,  there  is  the  sfwcial  danger  of  infection  ;  in 
the  country,  of  delay  in  obtaining  medical  assistance.  Finally,  it  is 
imjwssible  to  analyze  the  statistics  of  placenta  prtevia  without  coming ' 
to  tlie  conclusion  that  the  result  dejiends  in  a  large  measure  upon  the 
personal  qualities  of  the  physician.  A  self-possessed  man,  cool,  reso- 
lute, with  clear  ideas  of  the  anatomical  conditions  to  be  dealt  with, 
will,  if  summoned  in  season,  apparently  deprive  even  placenta  prasna 
of  a  good  share  of  its  terrors.  , 

Diagnosis. — There  are  no  signs  by  which  placenta  previa  can  bo 
recognized  in  the  first  half  of  pregnancy.  It  may  occasion  libortion, 
which  is  then  characterized  by  the  absence  of  pain,  both  previous  to 
the  htemorrhage  and  during  the  period  of  expulsion.  As  a  rule,  the 
ovum  is  exjielled  entire  without  rupture  of  the  membranes.  In  the 
second  half  of  pregnancy,  a  haemorrhage  occurring  suddenly,  without 
ostensible  cause  and  without  warning,  should  always  be  regarded  with 
suspicion.  Upon  digital  exploration  in  placenta  prreviu  the  vuginal 
fornix  is  found  soft  and  boggy,  and  occasionally  thicker  u\K>n  the  one 
side  than  upon  the  other,  where  the  placental  presentation  is  incom- 
plete ;  bidlottcment  is  obscure  ;  the  cervix  is  long,  wide,  and  soft,  and 
contains  at  times  vessels  which  pulsate  distinctly  ;  the  cervical  canal 
permits  the  passage  of  the  finger  to  the  os  internum,  which  at  first 
offers  resistance,  but  yields  to  gentle  force.  The  diagnosis  is  rendered 
positive  only  in  eases  where  the  lower  surface  of  the  jdacenta  is  actu- 
ally felt  through  (he  cervix,  its  rough,  spongy,  granular  texture  suf- 
ficiently distinguishing  it  from  clots  and  other  possible  sources  of  de- 
ception. 

Treatment. — The  history  of  placenta  pnevia  brings  into  prominence 

the  central  point  to  be  kept  steadily  in  view  in  practice,  that  there  is 

no  safety  for  the  mother  so  long  as  pregnancy  continues.     In  a  very 

large  proportion  of  cases,  accidental  hremorrhage  occurring  in  the  first 
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half  of  pregnancy  leads  to  abortion,  the  nianttgcmont  of  which  does  not 
difTor  frum  that  of  abortious  which  take  jiliu-e  in  normal  attaehmeDU 
of  the  ]ihiceiita.  Of  the  one  hundred  and  twenly-ciglit  dt-uths  frofu 
plooenta  prn?vio  collected  by  M Oiler,  not  one  occurred  previons  to  tlie 
seventh  tnonth.  In  the  latter  half  of  pregnancy,  haemorrhage  liket 
loatls  to  prcmaturi'  expulsion  of  tlio  ovum  with  such  frequency 
10  n^ckoiuMl  I  hut  only  one  third  of  all  cu«08  reach  the  end  of  gvt 

Most  authorities  lulviac,  in  the  prcjicnce  of  the  hicmorrhugu«2 
vanccd  pregnancy,  that  the  physician  maintain  an  attitude  of  ttxi 
ancy,  postponing  active  interference,  except  in  canton  v  ^  'i( 

of  bluod  U8!iumeti  alarming  proportions,  until  tlie  sponta 
of  lttt>or.     This  policy  is  recommended  portly  in  the  interest  of 
child,  and  partly  becuuse  of  the  Uindcnoy  in  premature  labor  to  rif 
ity  of  the  cervix,  a  com])lication  which  ahvuvit  in  placenta  ])m*via  ca 
haaces  the  nskg  of  delivery.     The  wi.sdimi  of  delay  ii«,  liowevpt,  open 
to  serious  question.  /The  fatality  of  placenta  praevia  ia  due  ik>i  -> 
much  to  the  impotence  of  obstetrical  art  sku  to  the  losses  of  ' 
which  occur  suddenly  in  the  jilwcnce  of  professiunji' 
lirst  hiemorrhnu;e,  whicii  serves  as  a  warning  ns  t<i  Ih    ;  cc 

tion,  is  fortunately  in  most  instanooa  slight.     With  each  rocumenc 
however,  the  flow  becomes  more  profuse.     If  the  hajinorrlm 
before  the  child  is  viable,  the  chances  of  savitig  it.s  lifu  m 
event  too  small  to  olTaet  for  a  inomout  the  welfare  of  the  mothe 
Hsemorrhages  occurring  as  early  aa  the  seventh  month  are,  ns  a  nil^ 
the  result  of  com])lcto  placental  prcfientation.     To  trifle   with  sue 
coiif'S  is  the  Imst  way  to  niaiutjiin  the  present  mournful  statul 
After  the  thirty-MWiiKl  wvvk  it  is  sjife  to  say  that  the  child's  if 
less  imperiled  by  the  indaction  of  premature  labor  than  by  exposing  j 
to  the  dangers  of  continued  gestation. 

On  theoretical  grounds,  therefore,  the  induction  of  prerouturo  labo 
is  ^1  be  regarded  sis  obligatory  so  soon  as  the  diagnosis  of  plaoont 
prtDvitt  is  established,  or  at  leawt  with  the  occurrence  of  the  tlrst  hiemod 
rhage.  The  practical  resnlU  of  this  measure  in  the  hands  of  its  advo 
cat«8*  plead  still  more  effectively  in  it*i  behalf.  Thus.  Dr.  (iailiar 
Thomas  f  reports  eleven  cases,  with  but  two  deaths,  one  resulting  frot 
post-jxirtum  hsBmorrhago  coming  on  several  hours  after  delivery,  ani 
one  from  puerperal  fever.  Hecker  J  lost  three  cases  in  forty.  Hot 
mann  two  cases  in  thirty,  and  Spiegolbcrg  four  cases  in  seventy-foe 
early  deliveries.*    More  recently  Muri)hy  j  has  reported  fifteen 

*  Prrmaturp  labor  in  profuse  or  continuoii<  liicmorrhngp  has  recclrcd  the  indoriviun 
iu  tbif  couiitrj  of  Thoninn,  Tarlor,  rnrvin,  I'allon,  nn<l  Tnbcr  Jolinton. 

+  "  Trmis.  of  the  N.  Y.  Olistct.  Soc.,"  vol.  i,  p.  202. 
X  Statintk'g  tnkcn  from  L.  Mullcr'H  muno^ph. 

•  Spicgclbcrg'i  ttntUtkii  <li»  not,  however,  like  those  quoted  from  Thoma?,  [ncluj 
ilvttbs  in  (.'hildbcd.     Thu.t,  Spicgelborg'n  complete  dontb-ratc  reached  ciitccn  per  cent. 

I  MuvnT,  "Brit.  Ued.  Joar.,"  1684,  p.  3IS. 
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without  a  single  death.  In  this  connection  I  can  not  help  quoting  Uie 
following  impressive  remarks  of  Dr.  Barnes  :  "  If  the  pregnancy  huvo 
advanced  bej'ond  the  seventh  month  it  will,  as  a  general  rule,  I  think, 
be  wise  to  proceed  to  delivery,  for  the  next  haamorrhage  may  be  fatal ; 
we  can  not  tell  the  time  or  extent  of  its  occurrence,  and.  when  it  occnrs, 
all,  perhaps,  that  we  shall  have  the  opi)ortuuity  of  doing  will  be  to  re- 
gret that  we  did  not  act  when  we  had  the  chance." 

In  the  management  of  placenta  prjevia  it  is  very  desirable  that  the 
practitioner  should  have  a  perfectly  clear  idea  of  the  nature  of  tiie 
task  he  has  to  perform.  The  birth  of  the  child  can  not  take  place 
without  preliminary  expansion  of  the  cervix.  The  cervix  can  not  ex- 
pand without  debichmeut  of  the  placenta.  The  principal  objective 
point  of  treatment,  therefore,  is  the  haemorrhage  which  occurs  daring 
the  stage  of  dilatation.  Plans  for  restricting  the  flow  within  narrow 
liniitii  have  been  proposed  without  number  by  masters  of  the  obstetric 
art.  The  best  plans  are  those  which  at  the  same  time  contribute  to 
shorten  labor.  The  choice  must  be  determined  by  conditions  which 
necessarily  vary  in  different  cases.  The  physician  has  at  the  outset  to 
particularly  inform  himself  as  to  whether  labor  has  begun  or  remains 
to  be  inaugurated,  as  to  whether  the  placenta  pnevia  is  complete  or  in- 
complete, as  to  whether  the  presentation  is  normal  and  the  pams  are 
good,  as  to  whether  the  membranes  have  ruptured  or  are  intact,  and 
as  to  the  length  and  dilatability  of  the  cervix. 

If  the  cervix  is  long,  narrow,  and  rigid,  and  the  membranes  are 
entire,  the  vaginal  tampon  should  be  resorted  to  as  a  temporary  exjw- 
dicnt..  The  tampon  strengthens  the  pains,  and,  by  the  comi»rei-*ion 
it  exerts,  causes  coagulation  of  the  blood  which  escajies  from  the  uter- 
I  ine  vessels.  Professor  I.  E.  Taylor  advises  packing  the  vagina  with  a 
p«urgical  bandage,  leaving  one  end  outside  the  vnlva,  by  meanS  of  which 
it  can  be  withdrawn  without  diflBculty.  Braun,  after  many  years'  ex- 
jwricnce  at  Vienna  with  the  colpeurynter,  maintains  the  superiority  of 
hydrostatic  dilatation.  I  nse  dam})ened  cotton,  crowding  it  into  the 
npper  portion  of  the  vagina  with  the  aid  of  a  Sims  speculum.  The 
choice  does  not  appear  to  be  material.  Having  once  introduced  the 
tampon,  the  physician  should  not  leave  his  patient  until  the  labor  is 
ended.  After  at  most  four  hours  the  tampon  should  be  removed,  and, 
aft«r  rendering  the  vagina  thoroughly  aseptic,  the  cervix  should  Iw 
examined.  A  second  introduction  of  the  tampon  is  rarely  necessary, 
or,  owing  to  the  dangers  of  septic  infection,  expedient. 

So  soon  as  the  os  will  permit  the  passage  of  the  linger,  the  vaginal 

Lplng  should  be  discarded.      The  operator  will  then  have  to  choose 

rbetween  one  of  two  plans  of  action,  v\z,,  dilatation  of  the  cervix  by 

means  of  water-bags,  or  version  by  Braxton  Hicks's  method.     If  dila- 

tiition  is  decided  upon,  a  Barnes  nxbber  bag,  expanded  sufficiently  to 

render  the  border  of  the  os  externum  tense,  fulfills  admirably  the  prin- 
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cipol  indications.    It  acts  as  an  efficient  tampon,  it  strengthens 
pains,  and  it  dilates  the  cervical  canal.     As  the  latter  cxpondflKl 
larger-sized  dilator  should  be  introduced.     It  is  in  .% 

to  prevent  hjemorrhage,  to  maintain  the  tension  of  i 
On  account  of  the  softening  which  exists  in  the  lower  uterine  segmeut 
as  a  result  of  placenta  pnevia,  in  a  large  proportion  of  cases  the  .    — 
can  be  stretched  with  the  utmost  facility.     If  no  urgent  syii 
call  for  immediate  interference,  it  is  desirable  to  render  the  dil: 
complete.     It  is  not,  however,  always  necessary.     Indeed,    li,.ji..  , 
Taylor,  Spiegelborg,  and  Braun  advise  to  proceed  boldly  with  the  de- 
livery so  soon  as  the  o»  externum  has  exjmuded  to  the  size  of  a  half- 
dollar,  as  by  that  time  the  expansion  of  the  os  internum  is  very  ncarlj 
completed,  and  as  the  soft  cervical  canal  does  not  offer  stifficient  rt- 
eistauce  to  materially  interfere  with  the  extraction  of  the  child.     Thi' 
distinguished  success  of  the  authorities  mentioned  in  the  field  of  yimc- 
tice  under  consideration  lends  great  weight  to  their  recoramcnd 
It  is,  however,  more  than  probable  that  exceptional  training  ai.  ; 
perience  count  in  their  case  for  quite  as  much  as  the  plans  of  pr. 
ure  they  individually  favor.     At  any  rate,  in  roviewiujj  the  et^! 
of  Trask  and  Mailer  it  becomes  evident  that  rigidity  of  the  cc.-'-.i . 
not  a  rare  event  in  placenta  prisvia,  and  that  the  accotichemmt  ford, 
performed  with  a  rigid  cervical  canal,  is  perhaps,  next  to  d.  i- 

ing,  the  most  responsible  cause  of  the  mournful  results 
placed  on  record. 

After  the  cervix  has  been  duly  prepared,  the  membnim  - 
ruptured,  and  a  part  of  the  amniotic  fluid  should  be  pr; 
escajM?.     Then,  if  the  placenta  possesses  a  lateral  or  a  niarginal  attach- 
ment, if  the  pelvis  is  of  normal  size  and  the  pains  strong  and  ngi- 
lar,  and  if  the  head  present,  or  at  least  can  be  brought  down  «nii 
fixed  at  the  pelvic  brim  by  external  manipulations,  the  further  yf:- 
resa  of  the  case  maylje  left  to  Nature.     Ila-morrhage  will  tlieii  be  jit 
vented  by  the  pressure  of  the  fcetus  in  its  descent  through  the  atevf 
vaginal  canal.     At  first  the  method  of  expression  advocate  "  "     ' 
teller  is  capable  of   rendering   imjwrtant  service  by  proii 
speedy  engagement  of  the  child's  bead.     Ergot,  too.  cautionsiT  ji 
ministered,  is  useful  in  strengthening  the  uterine  contractions.     K<- 
if  tonic  contraction  follow  from  its  employment — an  unlikely  eviM  i 
placenta  pra'>-ia — the  effect  would  be  to  close  the  sinuses  and  loht- 
nish  a  fresh  barrier  against  hajniorrhage.     The  forceps  nruiy  be  appli*^ 
under  the  same  circumstances,  and  with  the  same  restrictions,  it  n 
other  conditions.     Where,  however,  the  head  is  movable,  the  pelieiil 
ausemic,  and  haemorrhage  persistent,  version,  as  furnishing  th« 
rapid  mode  of  delivery,  would  receive  the  preference. 

In  cases  of  complete  attachment  of  the  placenta  there  si 
no  trifling  with  half-way  measures.     If  the  cervix  is  long  and 
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the  vaginal  tampon  should  be  employed  as  a  preliminary  measure. 
Wiieu  the  cervical  tissues  have  becorne  softened,  and  dilatation  has 
begun,  the  tampon  should  be  removed.  At  this  stage  Barnes  recom- 
mends separating  at  once  that  portion  of  the  placenta  which  is  attached 
above  the  inner  orifice  of  the  cervix.  By  so  doing,  "  we  remove  an 
obstacle  to  the  dilatation  of  the  cervix,  for  the  adherent  placenta  acts 
as  an  impediment."  The  ojwration  is  performed  as  follows:  "Pass 
one  or  two  fingers,  as  far  as  they  will  go,  through  the  os  uteri,  the 
hand  being  passed  into  the  vagina  if  necessary;  feeling  the  placenta, 
insinuate  the  finger  between  it  and  the  uterine  wall ;  sweep  the  finger 
around  in  a  circle,  so  as  to  separate  the  placenta  as  far  as  the  finger 
can  reach.  .  .  .  Commonly  some  amount  of  retraction  of  the  cervix 
takes  place  after  this  operation,  and  often  the  hwrnorrhage  ceases."  * 
Next  put  in  a  Barnes  dilator  and  rapidly  expand  the  cervix.  Mean- 
time try  and  bring  the  breech  down  into  the  lower  uterine  segment  by 
external  palpation.  Both  Taylor  and  Braun  have  found  external  ver- 
sion easy,  on  account  of  the  inert  conditions  of  the  uterine  walls. 
When  the  cervix  has  been  sufficiently  stretched  to  admit  of  delivery, 
two  fingers  should  be  introduced,  the  placenta  should  be  separated, 
the  membranes  ruptured,  and  an  extremity  should  be  seized  without 
passing  the  entire  hand  into  the  uterus.  Extraction  should  then  fol- 
low, the  pressure  of  the  ftetus  preventing  any  considerable  amount  of 
hemorrhage. 

Usually  the  right  hand  is  chosen  to  seek  the  feet,  as  the  placenta 
more  frequently  overlaps  the  left  side.  Often  a  hint  is  furnished  by 
the  fact  that  the  overlapping  portion  of  the  placenta  is  separated  to  a 
greater  extent  than  the  main  body.  Many  times,  however,  it  will  be 
necessary  to  change  the  direction  of  the  fingers  before  the  edge  of  the 
placenta  is  reached.  If  external  version  can  not  be  effected,  the  opera- 
tor should  push  the  hand  forward  into  the  uterus  to  find  an  extremity. 
The  arm  act^  during  the  search  as  a  temporary  tampon.  Hasmorrhage, 
which  follows  the  withdrawal  of  the  arm,  will  be  arrested  by  Oie  de- 
scent of  the  breech. 

The  accidental  rupture  of  the  membranes  before  the  cervix  is  pre- 
pared for  artificial  delivery  is  hardly  likely  to  occur  in  cases  of  placenta 
pnpvia  completa.  In  cases  of  marginal  implantation,  dilatation  with 
water-bags  should  be  employed  in  such  a  way  as  to  compress  the  open 
sinuses  from  which  bleeding  takes  place. 

In  1861  Braxton  Hicks  recommended  for  the  treatment  of  placenta 
prjevia  turning  the  child  by  the  two-finger  method  in  an  early  stage  of 

•  Barnm,  "  Obalctricul  Operatioug,"  p.  608.  The  arti6dal  eepsntion  of  the  pUcentu 
U  unqtiestioniibly  of  Bcn-icc  where  it  i-.nn  be  sccomplished  without  difficulty.  Much  time 
should  not,  howerer,  he  lost  in  fniltlcss  effort*,  nor  is  it  desirable  to  persist  If  the  sepa- 
ration c«n  not  be  neootnplished  smoothly.  Behm,  Hofmeier,  and  Loiner  nil  urge  In  such 
cas«  pa«sinp  the  BnjK-rs  directly  throuih  the  placental  ItMue.  The  most  alanniiig  bamor- 
rhage  ocasos  when  the  leg  is  brought  down. 
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labor,  and,  after  rupture  of  the  membranes,  bringing  doirn  the 
to  tampon  the  bleeding  vessels.     This  practice  has  been  folluwixl  with 
distinguished  success  by  Hofmeier*and  Behm.f  and  in  the  Universitj 
Hospital  for  Women,  in  Berlin.     The  cases  reported  from  the  latter 
institution  by  LomerJ  were  101,  operated  upou  by  nine  different  «8si8t- 
ants,  with  a  total  of  7  deaths.     Hofmeier  reported  37  cased  with  1 
death,  and  Behm  35  cases  with  no  maternal  death.    Thus,  iii  178  cSisej 
occurring  in  the  practice  of  11  individuals,  there  were  8  deaths,  a  mor- 
tality of  but  4  5  per  cent.     But  Lomer  had  no  death  in  IG  cases.    The 
addition  of  these  latter  to  those  of  Hofmeier  and  Behm  gives  iu  the  prac- 
tice of  three  individuals  only  1  death  in  93.     To  be  sure,  the  life  of  thf 
child  is  made,  by  this  premature  version,  a  secondary  considcratioa. 
Hofmeier  reports  an  infautile  mortality  of  07  per  cent.,  that  of  Behm 
was  80  iMjr  cent.,  while  in  Lomer's  report  the  fetal  death-rate  was  only 
50  per  cent.     However,  many  of  the  reported  deaths  were  in  non-viable 
children,  or  were  cases  where  the  death  of  the  child  occurred  lung 
prior  to  birth.     Hofmeier  advocates  following  up  version  by  the  sloir 
extraction  of  the  child.     By  this  means  he  has  succeeded  in  ending 
labor  in  the  course  of  from  half  an  hour  to  one  hour  and  threo-qiiar^ 
ters.     Behm  counsels  awaiting  the  siiontaueous  expulsion  of  the  child, 
or  at  least  the  complete  dilatation  of  the  cervix.    Lomer  says  :  "  In  our 
cases  we  exert  gentle  tractions  now  and  then,  until  the  cervix  is  cora- 
pletely  dilated,  and  we  then  slowly  increase  the  number  and  strength 
of  the  tractions."     Lomer  sums  up  the  advantage  of  the  method  as 
follows  :     1.  It  does  away  with  the  tampon,  and  the  consequent  dan- 
gers of  infection.     Z.  It  allows  us  to  oiwriite  early.     3.    It  arrests 
haemorrhage  with  great  certainty.     4.  It  gives  time  for  the  |>atient 
to  rally,  for  the  cervix  to  dilate,  and  for  pains  to  set  iu.     It  tbcrefon? 
prevents  posl-jmrtum  haemorrhage.     I  have  recently  had  occuvion  to 
test  this  plan  in  a  case  of  placenta  pnevia  completa,  and  am  pn.>pani] 
to  speak  most  strongly  in  it«  favor,  as  both  mother  and  child  were 
saved,  though  I  still  believe  that  a  certain  amount  of  preliminai-y  dila- 
tation with  Barnes's  bags  tends  to  enhance  the  chances  uf  tlir  rhitd 
without  endangering  the  life  of  the  mother. 

After  the  birth  of  the  child,  the  danger  of  poKt-partum  bn 
must  be  kept  in  mind.    Every  preparation  should  be  made  in 
tion  of  its  occurrence.     If  bleeding  persists  after  the  fundus  is  felt  to 
be  firmly  contracted,  a  speculum  should  be  introduced,  and  the  oj»n 
sinuses  of  the  lower  segment  should  be  swabbed  with  cotton  srxikcd  in 


•  HoniiiRn,  "Ziir  Behaodlung  der  PlacenU  PriBTi*,"  "Zucbr.  f.  OvburUb.  and 
Oj-nack.,"  vol.  vii,  p.  89. 

f  Beuh,  "  Die  coDibioirtc  Wendung  bci  Placenta  Prnvla,"  "  Zt«chr.  f.  OoburtsK  oad 
Gfnaek.,"  vol.  U,  p.  878. 

\  LoMSn,  "  Combined  Turning  in  the  Treatment  of  FUcenta  PnrvU,"  '•  ,\m.  Jour  ul 
Obstct.,"  Dcccmlwr,  1884,  p.  1233. 
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Bome  styptic  form  of  iron,  as  recommended  by  Engelmann  {vide  "  Post- 
partum HiBmorrhftge  ").  Ergot  should  be  given  for  several  days,  as 
the  duuger  of  late  bsemorrhages  is  specially  great  foUowiug  placenta 
pnevia. 

The  utmost  cleanliness  and  the  use  of  disinfectant  vaginal  douches 
must  be  insisted  on  during  the  childbed  jxriod,  as  tiie  exposure  of  the 
placental  wound  to  the  lochia,  which  constantly  flow  over  it,  renders 
the  patient  especially  liable  to  sejitic  infection. 

Hfflmorrhage  from  Normally  Implanted  Placenta.— The  placenta, 
even  when  implanted  over  the  upiMjr  j)olar  circle,  the  safe  placental 
scat  of  Dr.  Barnes,  may  become  detached  to  a  greater  or  less  extent, 
during  pregnancy  or  labor,  and  may  then  furnish  a  flow  of  blood  that 
either  remains  intcnial  and  concealed  or  may  find  its  way  between  the 
dccidna  vera  and  reflexa  and  thus  escai^e  into  the  vagina. 

The  hfemorrhages  from  this  variety  of  placental  separation  are 
termed  "  accidental,"  in  contradistinction  to  the  "  unavoidable" 
form,  which  is  the  accompaniment  of  placenta  prsevia. 

The  circumstances  under  which  concealed  hsemorrhage  takes  place 
are  given  by  Goodell*  us  follows  :  (a)  When  the  placenta  is  centrally 
detached,  and  the  blood  accumulates  in  the  cul-de-sac  formed  by  the 
firm  adhesion  of  its  margins  to  the  uterine  wall,  (b)  When  the  pla- 
centa is  so  detached  that  the  blood  escapes  into  the  uterine  cavity 
behind  the  membranes  near  the  fundus,  (c)  When  membranes  are 
ruptured  near  the  detached  placenta  and  the  effused  blood  mingles 
with  the  liquor  amnii.  {d)  When  the  presenting  part  of  the  foetus  so 
accurately  plugs  up  the  maternal  outlet  that  no  existing  haemorrhage 
can  escajjc  externally 

The  causes  of  internal  haemorrhage,  when  such  can  be  determined, 
are  for  the  most  part  similar  to  those  considered  in  connection  with 
abortion.  Thus,  the  circumstances  leading  to  placental  detachment 
Goodcll  found  to  be  irregular  uterine  contractions,  external  violence, 
and  undue  exertion  ;  in  seven  the  causes  were  purely  emotional,  and 
ten  took  place  during  sleep.  It  occurs  more  frequently  in  multipara 
and  in  the  latter  months  of  pregnancy. 

The  symptoms  are  an  alarming  state  of  collapse,  pain  often  exces- 
sive, ab^^ence  or  extreme  feebleness  of  the  pains  of  labor,  marked  dis- 
tention of  the  uterus,  sometimes  a  lateral  bulging  of  the  uterine  walls, 
a  show  of  blood,  a  serous  discharge,  and  blood  in  the  liquor  amnii. 

The  diagnosis  in  the  concealed  form  may  be  extremely  embarrass- 
ing. The  pain  is  often  that  of  flatulent  colic.  The  accident  likewise 
presents  many  features  which  resemble  those  of  ruptured  uterus  ;  but 
rupture,  by  contrast,  rarely  occurs  until  after  the  escape  of  the  waters, 

•OoonBLL,  "On  Concealed  Acddcntel  Hiernorrhiige  of  the  Gnttid  Utern»"  ("Am. 
Juur.  of  ObiH«t.,"  Auput,  1809,  p.  iSl).  This  paper  serres  as  a  mine  froin  which  nioai 
tubscqueot  writers  have  drawn  ihvir  data. 
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the  presenting  part  then  receding  from  the  oe,  and  the  ntcms  dimin- 
ishing in  size. 

The  prognosis  is  very  unfavorable.  Goodell  reports  ;  ••  Uiu  oi  on* 
hundred  and  six  tabulated  cases,  fifty-four  mothers  perished  ;  and  oDt 
of  one  hundred  and  seven  children  six  alone  are  known  to  hare  b«n 
saved."  I  have  had  a  case  since  his  paper,  where,  after  labor,  I  r»- 
moved  at  least  a  basinful  of  firm  clots  from  the  uterine  cavity,  and  yet 
both  mother  and  child  survived. 

In  cases  of  external  htemorrhage  the  diagnosis  is  ca^y  and  the 
prognosis  more  favorable,  the  latter  probably  because  the  walls  are  \em 
flaccid  than  in  the  concealed  form. 

The  treatment  consists  in  the  subcutaneous  injections  of  ergot,  to 
dilatation  of  the  os  with  Barnes  dilators,  in  rupture  of  the  membniDr?, 
and  in  version. 

lu  my  own  case,  to  which  I  have  referred,  the  Barnes  dilator  acted 
capitally,  not  only  enabling  me  to  expand  the  cervix,  but  exciting  tl» 
uterus  to  contract  vigorously.  The  serious  symptoms  set  iu  after  tb« 
membranes  were  ruptured,  and  compelled  me  to  deliver  with  forceps. 
In  another  case  I  should  certainly  first  dilate,  and,  after  nipture  of  tlw 
membranes,  should  choose  version  and  speedy  extraction,  and  should 
avail  myself  of  a  skilled  assistant,  whose  duty  it  should  be  to  oomprM 
the  uterine  walls  externally  daring  the  act  of  delivery. 

Inversio  Uteri. — Inversion  of  the  uterus  is  a  rare  occurrence 
Braun  states  that,  of  two  hundred  and  fifty  thousand  births  in  tbe 
clinics  respectively  under  the  charge  of  Spaeth  and  himself,  not  a  sin- 
gle complete  inversion  has  come  to  their  notice.  There  was  one  cas." 
in  one  hundred  and  ninety  thousand  confinements  at  the  KotuniLt 
Hospital  in  Dublin. 

The  production  of  inversion  is  favored  by  a  large,  relaxed  utcnu. 
the  result  of  over-distention,  of  rapid  delivery,  or  of  hiemorrbagv. 
The  immediate  cause  may  be  cither  pressure  exerted  from  above  or 
traction  from  below.  The  first  may  proceed  from  straining  effort*, 
especially  in  a  sitting  or  kneeling  position,  or  from  attempts  at  pin- 
cental  expulsion  before  uterine  contractions  have  been  secured ;  the 
second  may  proceed  from  a  short  or  coiled  cord  during  exjinUion, 
from  tractions  upon  the  cord  after  the  child  is  born,  or  simply  from 
the  weight  of  the  placenta,  Hennig*  concludes  that  the  attaohmeot 
of  the  jilacenta  to  the  fundus,  instead  of  a  more  lateral  implantation,  w 
an  active  cause  of  the  accident. 

Inversion  may  be  partial  or  complete.  In  the  former  the  fundiu 
presents  a  saucer-  or  cup-like  depression  :  in  the  latter  the  entire 
fundus  descends  into  the  vagina  ;  in  extreme  instances  the  cervix  may 
be  inverted  to  the  vaginal  attachment.     Dr.  I.  £.  Taylor  maintains  a 

*  IlEKmo,  "  Ucber  die  rrsochen  der  Bpcotanen  Inversio  Cteri,"  "  Arch.  f.  GjoMk.,' 
liil.  Tii,  p.  401. 
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mechanism  for  a  certain  number  of  case?,  which  consists  in  a  rolling 
out  of  the  cervix,  with  gradual  implication  of  the  body  and  fundus. 

The  symptoms  of  inversion  are  shock  and  hsemorrhage.  The  shock 
is  evidenced  by  the  small  pulse,  cold  extremities,  vomiting,  and  sunken 
features,  and  is  due,  in  part  at  least,  to  the  sudden  diminution  of  the 
intra-abdominal  pressure  and  consequent  plethora  of  the  abdominal 
veins ;  the  hsemorrhage  results  from  imperfect  contraction,  and  is 
therefore  proportioned  to  the  extent  of  the  uterine  paresis. 

Spontaneous  reduction  of  incomplete  inversion  is  not  uncommon. 
Cases  of  spontaneous  reduction  of  the  complete  form  have  likewiee 
been  obsen^ed,  referable,  according  to  Spiegelberg,*  to  retraction  of 
the  ligaments  acting  upon  the  uterus  while  in  a  relaxed  condition. 

The  diagnosis  is  not  difficult.  The  inverted  uterus  can  only  be 
mistaken  for  a  fibrous  polypus,  but  by  careful  external  and  bimanual 
palpation  the  demonstration  of  the  absence  of  the  uterine  tumor  above 
the  symphysis  would  guard  against  this  error. 

The  prognosis  dejiends  upon  the  promptitude  of  the  ojwrator  in  re- 
storing the  fundus  to  its  normal  position.  Still,  according  to  Crosse's  f 
statistics,  one  third  of  the  patients  died  either  at  once  or  within  a 
month  of  the  occurrence  of  the  accident. 

Treatment  consists  in  pressing  the  fundus  upward  with  the  fingers 
or  with  the  closed  fist.  To  avoid  tearing  the  uterus  from  its  vaginal 
attachments,  care  should  be  taken  to  employ  counter-pressure  with 
the  disengaged  hand  upon  the  upper  border  of  the  funnel-shaped  de- 
pression. If  the  placenta  is  detiiched  to  any  great  extent,  its  separa- 
tion should  be  completed  before  replacement ;  if  adherent,  no  time 
should  be  lost,  but  placenta  and  fundus  should  be  pushed  back  to- 
gether. If  the  cervix  is  contracted  about  the  inverted  portion,  an  an- 
esthetic should  be  given,  and  taxis  should  be  employed.  I  am  sjwak 
from  experience  in  favor  of  Noeggcrath's  method,  which  consists  in 
indenting  the  uterus  in  the  neighborhood  of  a  Fallopian  tube,  in  place 
of  acting  directly  upon  the  fundus. 

In  a  case  seen  by  me  in  conjunction  with  Dr.  Henry  E.  Crampton, 
of  New  York  city,  thirty-six  hours  after  delivery,  I  succeeded,  after 
several  fruitless  efforts,  in  restoring  the  uterus  by  the  following  method  : 
First,  the  fundus  was  pressed  upward  through  the  cervical  ring  by  the 
thumb  and  fingers.  The  partially  reinverted  uterus  was  clearly  felt 
through  the  thin  abdominal  parietes,  but  it  was  found  impossible  to 
advance  the  hand  through  the  ring  beyond  the  knuckles.  The  hand 
was  therefore  held  steadily  in  place,  with  no  att«mpt  at  a  forward 
movement,  for  about  ten  minutes.  This  was  done  with  the  intent  to 
procure  a  relax;itiou  of  the  constriction  by  means  of  continuous  press- 

•  SpicoKLBEito, "  Lehrbucb,"  ctc^  p.  697. 

^  Crossr,  "  An  Essay,  Liusrerr  and  Practical,  on  loreniu  Uteri,"  "Trans,  of  ihe  Pro- 
Tinctal  Ued.  and  Surg.  A^soc,  1847,"  p.  844. 
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Fio.  240.— Inveraon  of  uterus. 


nre.  Tlien  the  thamb  was  with- 
drawn, and  the  circular  aterine 
fold,  which  still  hang  deep  into 
the  vagina,  was  pressed  up  on 
one  side  hy  the  fork  formed  bv 
the  tbamh  and  index-finger.  Fi- 
nally, by  indenting  the  raised 
fold  by  the  thnmb,  and  at  the 
same  time  making  counter-pres- 
sure npon  the  uterine  ring 
throagh  the  abdominal  walls,  I 
was  enabled  to  push  the  entire 
mass  by  the  ring,  and  had  the 
pleasure  of  feeling  the  remainder 
of  the  inverted  organ  roll  spon- 
taneously into  position.  The  di- 
agrams drawn  for  me  by  dit 
friend,  Dr.  L.  M.  Yale,  will  help 
to  make  intelligible  the  mechan- 
ism of  the  manceuTre. 


Ft-.  241.— Fir>t  stairc  of  replnocmcDt. 


Fio.  242. — SecoDd  stage  of  rcplscemcDt. 
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RUPTUJiES  OF  TBE  OEMTAL  CAA'AL. 


If  the  reinversion  proves  successful,  the  hand  should  be  allowed  to 
remain  within  the  uterus,  and  external  pressure  should  be  employed 
until  contraction  is  secured.  The  subsequent  treatment  does  not  differ 
from  that  for  ut<irino  atony,  already  considered  in  connection  with 
post'parium  hnemorrhage. 

[Rupture  of  the  uterus. — Etiology. — Patbologico]  rwatoiny. — ^Symptoms  and  diagnosis. — 
Treatment. — PiophvlaxiB. — Treatment  after  rupture. — Rupture  limited  to  tbc  peri- 
toneal covering  of  tlie  uterug. — Perforation  from  pressure. — Lacerations  of  the  vogi- 
lul  portion. — Laceration  of  the  vagina. — I.acenition  of  the  vulva. — Thrombus  of  the 
Tulva  and  vagina. — Rupture  of  the  pelvic  artioulations. 
The  genital  canal  may  be  rujitured  in  any  portion  of  its  course. 
Thus,  lacerations  may  take  ]ilace  through  the  perinaeum  and  posterior 
vaginal  wall,  in  the  vestibulum,  in  the  fornix  of  the  vagina,  iu  the 
cervix,  in  the  uterus,  and  in  the  pelvic  articulations. 

Rupture  of  the  Uterus. — Ruptures  of  the  uterus,  for  the  most  part 
at  least,  start  from  the  lower  segmont  and  thence  extend  upward 
toward  the  body  and  fundus,  or  downward  toward  the  vagina.  They 
are  termed  complete  when  the  rent  extends  through  to  the  abdominal 
cavity,  and  incomplete  when  confined  to  either  the  muscular  Ia3'er8  or 
to  the  i>eriton5eum. 

Bandl  reportetl  19  coses  in  40,614  labors  (1:  2,137),  occurring  in 
nine  years  iu  the  Lying-in  llo-spital  at  Vienna.  Jolly,  in  Paris,  founc 
230  cases  in  782,741  labors  (1  :  3,403).  but  he  excluded  from  his  list 
lacerations  of  the  cervix.  Harris,  whose  authority  as  a  8tati.stician  is 
of  the  highest,  estimat^fs  in  the  United  States  one  case  of  niptured 
uterus  to  four  thousand  births.  I  found  47  deaths  from  this  cause 
recorded  in  New  York  between  18C7  and  1875  inclusive,  or  about  one 
death  in  six  thousand  labors.  But  it  is  hardly  probable  that  these 
tigurcs  represent  anything  like  the  actual  mortality  ;  for,  whereaa  in 
18i.5  eleven  deaths  were  returned,  there  were  but  four  recorded  in  18C7, 
and  none  in  the  years  1871  and  1872.  It  is  not  likely,  moreover,  that 
the  47  cases  include  any  other  than  spontaneous  ruptures,  as  naturally 
very  few  pliysicians  are  honest  enough  to  record,  as  such,  ruptures  due 
to  violent  obstetric  manoeuvres. 

Uugenberger  estimated  the  mortality  from  ruptured  uterus  at  95 
per  cent.,  C.  Braun*  at  89  per  cent.  Their  stati-stics  were  made  up 
from  hospital  records.     Jolly  reported  in  civil  practice  100  saved  in 

*  BiucM,  "  Lebrbuch  der  gcsammt  Gyiutek.,''  p.  999. 


604 


THE  PATHOLOGY  OK  LABOR. 


580  cases  ;  but  this  Harris  *  believes  to  be  too  favorable  a  sbowiniT: 
as  the  proportionate  loss  is  much  less  in  published  than  in  nopub- 
lished  cases.     The  treatment  of  this  condition  is,  therefore.  i.v 

tively  ineffective  ;  a  careful  study  of  the  circumsUinees  whi'  i:i 

production  is,  however,  capable  of  at  least  furnishing  the  gruuudwork 
of  a  rational  i)rophylaxi8. 

Etiology. — Rupture  of  the  uterus  may  take  place  spontaneously  as  the 
result  of  defective  resistance  offered  by  the  uterine  walls  to  the  y 
of  the  ovum,  or  it  may  owe  its  origin  to  some  external  mechanicu!  ^ 

Buptnre  of  the  fundus  is  a  very  rare  exception.      It  ia  said  to  takt 
place  under  special  abnormal  conditions,  as  in  the  one-homed  w. 
in  imbedded  myomata,  when  cicatrices  exist  as  the  result  of  jm 
Caesarean  section,  and  in  retrograde  changes  of  the  uterine  walla. 

It  is  the  great  merit  of  Bandl  f  to  have  shown  that  nearly  all  rupt- 
ures begin  in  the  lower  segment,  and  are  preceded  by  an  abnorniil 
thinning  and  distention  of  that  portion  of  the  uterus  situated  betwwn 
the  ring  which  bears  his  name  and  the  os  externum.  In  normal  labor 
it  will  bo  remembered  that  during  a  pain  the  fundus  and  body  thicken, 
while  the  lower  segment  is  stretched  by  the  ovum.     So  long  as  no  olv 

stacle  exists   which   hindtm 
the  progression  of  the  onim 
or   the   foitus,    this    [i 
ends  in  the  conversion  o: 
uterus  and  vagina  into 
continuous  cunal.      In 
cases  the  contniction  ring  ii 
found  in  the  neighborhood  of 
the  pelvic  brim. 

If,  however,  the  descent 
of  the  fiTtus  18  prevented  hi 
any  cause,  the  resistance  ot 
the  ligaments  which  hold  tl^H 
uterus  in  position  is  ovenxmi^' 
by  the  retraction  of  the  fun- 
dus and  b(Hly,  and  as  a  con**"- 
quence  the  contraction  ring 
is  withdrawn    npward.  th* 
lower    segment    is 
while  in  extreme   • 
thickened  fundus  simjily  cov- 
ers the   |)elvic   extreroitv  -' 
the  child    like  lui   iuvi: 


roca|kJ 

M 

8U^^ 


Fio.  244.— Btneram  showinsr  d*nf(crous  thinning  of 
the  lower  oei^cDt,  owinj;  to  the  non-iJegcfnt 
of  tho  be*d  in  oontraotod  polvU.    (UNndl. ) 


♦  nAiiHis,  "  If  a  Woman  has  niptunni  her  Cterus,  what  sball  be  done  ta  orf«r  to  i*»» 
ber  Life  ?  "  "  Am.  Jour,  of  Obxtct.,"  Octolier.  1R80. 

t  Bakdi,  "  Teber  Ifuptur  dor  Gcbarmutler,"  Wiiii,  18W. 
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bowl.  Under  these  circumgtanoes  it  is  possible  at  times  to  detect  by 
pal])ation  the  contraction  ring  a  hand's-brcadth  above  the  pabes,  or 
even  in  the  neigliborli'xid  of  tlie  umbilicus.  Tiic  stretching  of  the 
tissues  is  most  pronounced  in  the  upper  portion  of  the  lower  segment, 
diminishing  below  antil  the  vaginal  portion  is  reached,  which,  of 
course,  is  not  subjected  to  tension. 

Now,  when,  as  the  result  of  tlie  birth  of  any  considerable  portion 
of  the  child  into  the  obstetrical  cervix — as  the  stretched  lower  uterine 
segment  has  been  termed  by  Spiegelberg — the  tissues  of  the  latter 
are  stretched  so  as  to  form  little  more  than  a  membranous  covering, 
the  conditions  wliich  thi-eaten  rupture  are  established.  Thus,  contrac- 
tility is  impaired  ;  with  each  recurring  pain,  the  child,  driven  still 
farther  from  the  uterine  cavity,  increases  the  pressure  upon  the  already 
enormously  distended  cervix  ;  gradually  the  thinned  tissues  separate  ; 
tiie  presenting  part  of  the  child  is  forced  into  the  opening ;  at  the 
height  of  a  pain  complete  perforation  of  the  cervical  substance  takes 
jilace  ;  the  jjeritonajum  is  lifted  up  from  the  underlying  tisjiue,  and 
finally,  in  the  majority  of  caaes,  is  torn  through,  permitting  the  partial 
or  complete  passage  of  the  child  into  the  j>eritoneal  cavity.  The 
emptied  uterus  then  contracts,  and  the  exjiulsive  pains  cease.  The 
conditions  which,  according  to  Bandl,  especially  predispose  to  danger- 
ous cervical  tension  are  jwlvic  contraction,  shoulder  jiresentations,  and 
hydrocephalus.  Kuiituie  is  favored  whenever  the  tension,  as  in  lateral 
obliquity  and  anteflexion  of  the  uterus,  and  in  transverse  presenta- 
tions, falls  more  upon  one  side  of  the  lower  segment  than  upon  the 
other. 

There  are  very  great  individual  differences  in  the  distensibility  of 
the  cervical  tissues.  In  women  who  have  borne  many  children,  rupt- 
ure may  occur  before  any  great  degree  of  stretching  has  beeu  reached. 
In  the  case  of  wliich  the  post-morli'm  appearances  are  given  in  Fig. 
244,  spontaneous  rupture  occurred  in  the  tenth  pregnancy.  Labor 
commenced  at  noon,  and  the  membranes,  which  had  begun  to  protrude 
through  the  vulva,  broke  near  midnight.  The  pains  thon  Injcameslow 
and  feeble.  At  about  three  o'clock  in  the  nioniing  sudden  collapse 
occurred.  On  my  arrival,  thirty  minutes  later,  I  found  the  pulse 
scarcely  iierceptible,  the  bnnithing  hurried,  and  the  extremities  cold. 
As  the  head  was  well  down  in  the  pelvis.  I  applied  forceps,  and  ex- 
tracted without  effort  a  dead  child  weighing  ten  and  a  half  jwunds. 
Previous  to  the  cullnpse  the  patient  had  felt  comfortable.  At  the 
moment  of  it«  occurrence  a  distinct  suapping  sound  was  heard  by  the 
hospital  physician,  Dr.  J.  D.  Griffith,  who  sat  several  yards  distant 
from  the  bedside.  The  patient  stated  that  she  frit  a  sensation  as 
though  a  warm  'Juid  was  pouring  into  the  abdominal  cavity.  As  the 
pelvis  was  ample  and  the  presentation  normal,  and  as  there  was  no 
irregularity  of  the  labor-pains,  the  rupture  could  only  be  accounted 
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for  bv  assuming  a  vnlnerabilitj  of  the  nterine  tissnes,  ond  proboUj  a 
clamping  of  the  anterior  lip  between  the  head  and  the  pelvic  wnlL 


Flo.  !44. — Case  of  rupturoil  uterus  (anterior  Hurfaoc),    o,  bndy  ofnterug ;  >,  ring  of  BiaA| 

0,  tlirouibus,  shining  through  the  pcritoDBum. 


On  the  other  hand,  so  great  is  the  distensibilitr  of  the  tissnci  in 
certain  cases  that  the  foetus  may  pass  entire  from  the  utems  into  tb* 
cavity  of  the  obstetrical  cervix  without  laceration  ensuing. 

Baudl  found  that  of  546  cases  of  rupture  but  sixty-four  were  iu 
primipane.  Their  preponderance  in  mnltiparse  is  for  the  most  iKtrt 
the  result  of  the  laxity  of  the   round  and  lateral  lie  ^  "    '  n 

xiterus,  which  offer  accordingly  but  slight  resistance  t.  j 

of  the  contraction  ring ;  of  the  stretched  condition  of  the  abdommal 
parietes,  which  permits  obliquities  and  anteflexion  to  tuke  place ;  and 
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of  the  separation  of  the  recti  muscles,  which  interferes  witli  the  ns«? 
of  the  abdominal  compi-c^s. 

Of  course,  the  loss  of  vitality  over  limited  ftrctis.  resultiiif;  from  the 
comprossiou  to  which  the  uterine  walls  are  frequently  subjected  in 
deformed  iMjlves,  enhances  the  disposition  to  rupture.  It  is  likewise 
obvious  that  the  existence  of  extreme  cervical  distention  should  not 
be  overlooked  in  cases  where  operations  are  rendered  necessary.  The 
old  prejudice  against  all  operations  within  the  uterine  cavity  while 
the  cervix  is  undilated  is  based  in  groat  measure  upon  the  real  danger 
of  laceration  which  proceeds  from  the  association  in  many  cases  of 
Uie  fori'goino;  condition  with  difficult  labor. 

Pathological  Anatomy. — Rupture  may  occur  in  any  point  of  the 
obstetrical  cervix.  More  commonly  it  takes  place  upon  the  side. 
Owing  to  the  right  lateral  obliquity  of  the  utenis,  and  the  greater 
frequency  in  shoulder  presentations  of  head-left  positions,  the  left  side 
is  oftener  affected  than  the  right.  The  laceration  may  follow  any 
direction.  Longitudinal  tears  occur  usually  in  shoulder  presenta- 
tions, or  where  the  head  is  of  disproportionate  size  :  the  circular  rents 
are  for  the  most  part  limited  to  generally  contracted  pelves.  The 
combination  of  a  transverse  with  a  longitudinal  tear,  the  two  meeting 
at  a  right  angle,  is  not  uncommon.  When  the  uterine  walls  possess 
unusual  distensibility,  a  laceration  mny  take  place  in  the  jwritonseum 
while  the  muscular  structures  remain  intact.  Again,  in  some  cases, 
owing  to  an  excessive  elasticity  of  the  iieritonneum,  the  latter  may  not 
give  way  even  when  the  child  has  partially  escaped  from  the  uterine 
cavity.  These  incomplete  ruptures  are  only  possible  upon  the  sides  of 
the  uterus,  at  the  eit«  of  the  folds  of  the  broad  ligament.  The  jMJri- 
toneal  wound  is  usually  more  extensive  than  the  uterine. 

Some  separation  of  the  poritonasum  from  the  underlying  structures 
is  usually  found  in  the  neighborhood  of  the  rupture.  Its  extent  is 
dciwndent  upon  the  degree  of  tension  to  which  the  membrane  was 
subjected  before  laceration  took  place.  At  the  body  of  the  uterus  the 
close  connection  between  the  peritonreum  and  the  extenial  muscular 
layer  renders  a  separation  at  that  point  an  impossibility. 

In  the  case  represented  by  Fig.  2ii  the  peritona'um  was,  on  the 
other  hand,  dissected  away  anteriorly  by  effused  blood  as  far  as  the 
umbilicus,  iltematomata  are  the  rule  in  incomplete  ruptures  ;  in 
complete  ones  they  are  also  found  in  cases  where  the  peritonipum  has 
been  late  in  giving  way — i.  e.,  after  a  cavity  of  considerable  size  has 
been  formed  by  its  detachment.  The  borders  of  the  laceration  are 
ragged.  The  body  of  the  uterus  rises  high  u[i  in  the  abdominal  cavity, 
and  is  inclined  to  the  side  opposite  to  that  ut  which  the  rupture  has 
taken  place. 

Symptoms  and  Diagnosis. — The  occurrence  of  rupture  may  some- 
times be  foreseen  and  guarded  against  by  the  early  recognition  of  ex- 
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oessive  cervical  distention.  The  development  of  the  latter  is  possible 
in  any  case  of  obstructed  labor.  Unless  the  ubJoniiuiil  wulk  are  very 
thick,  the  boundary  between  the  body  of  the  uterus  and  the  thinned 
lower  segment,  in  the  form  of  a  transverse  or  an  oblique  furrow,  ninj 
be  made  out  by  palpation  through  the  abdominal  walls.  Djwu  the 
sides  the  round  ligaments,  even  between  the  pains,  have  the  feel  of 
tenae  cords.  Usually  the  stretching  of  the  cervix  is  associated  with 
violent  pain,  with  increased  rapidity  of  pulse,  and  an  anxious  expres- 
sion of  eountonauce. 

If  nipture  takes  place,  and  a  portion  of  the  child  is  extruded,  the 
uterus  inclines  to  tiic  opposite  side,  and  often  vomiting  seta  in.  Wbeu 
the  rupture  takes  place  gradually,  violent  manifestations  are  excep- 
tional. The  pains  then  continue,  as  a  rule,  and  force  the  fcBtoj  into 
the  abdominal  cavity. 

In  cases  of  sudden  rupture  the  pains  cease  instantly,  and  symptonu 
of  collapse  make  their  appearance.  Vomiting,  prostration,  the  c«ol 
skin,  the  rapid  pulse,  the  drawn  features,  all  point  to  internal  h«roor- 
rhage  and  shock.  Blood  tlows  from  the  vagina,  and  the  presenting 
part  recedes  from  the  jjelvic  brim. 

Certainty  in  diagnosis  is  reached  when  the  utems  npon  palpation 
is  found  to  be  empty,  and  the  outlines  of  the  child  can  bo  made  oat 
through  the  abdominal  coverings.  If  rupture  takes  place  after  thv 
presenting  part  has  become  fixed  in  the  pelvis,  internal  exploration 
is  often  out  of  the  question  jirevious  to  the  birth  of  the  child.  Usn« 
alh',  however,  the  existence  of  the  rent  is  easily  mado  out  l)v  tJw  it- 
amining  hand. 

The  passage  of  the  child  through  the  opening  into  tl»e  ;  li 

cavity  is  usual ;  but  to  this  rule  there  are  exceptions.  1  have  i  o 
cases,  two  complete  and  one  incomplete,  where  the  child  remained 
within  the  uterus  in  spite  of  the  existence  of  extensive  laceration. 

The  symptoms  of  incomplete  rupture  are.  at  the  time  of  it«  occur- 
rence, of  less  severity  than  the  foregoing.  The  pain  and  collapse,  the 
cessation  of  uterine  contractions,  and  the  recession  of  the  presentio); 
part  are  usually  absent.  Often  the  rupture  mAy  have  existed  for  some  , 
time  without  appreciable  phenomena  pointing  to  its  existi-m^'c.  The 
frequent  pulse  is  the  most  constant  sign.  As  incomplete  ruptnn« 
have  almost  always  a  lateral  situation,  large  vessels  are  apt  to  bo  in- 
jured, and  the  internal  htemorrliage  to  lie  profuse. 

In  very  rare  cases  sub-peritoneal  emphysema,  due  to  the  entrance 
of  air  or  gases  arising  from  jiutrefaction,  may  l>e  recognized  by  the 
hand  or  by  the  ear  on  the  anterior  surface  or  upon  the  sides  of  the 
iiterue,  and  extending  sometimes  into  the  ili.tc  regions. 

Treatment — Prophylaxis. — In  view  of  the  serious  prognosis  in  cafws 
of  uterine  rupture,  the  question  of  prophylaxis  is  one  of  pecoliar 
interest  and  importance.     The  outcome  of  Bandl's  demonstration  r^ 
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garding  the  etiology  of  the  accident  is  to  place  in  n  clear  light  the 
responsibility  of  the  physician  for  its  occurrence.  If  it  can  not  always 
be  foreseen  and  prevented,  there  is  no  excuse  for  the  accident  when 
tlie  development  of  the  recognizable  conditions  which  lead  to  it  is 
overlooked,  or  where  palpable  warnings  are  neglected. 

In  multiparse  with  contracted  pelves,  where,  as  a  consoqaenco  of 
previous  pregnancies,  the  ligaments  are  lax  and  the  lower  segment  is 
soft  and  distensible,  it  is  desirable,  so  soon  as  the  child  is  viable,  to 
induce  premature  labor,  and  thus  to  diminish  the  disproportion  be- 
tween the  head  and  the  pelvis. 

If  the  conditions  described  by  fiandl  begin  to  develop  during  labor, 
lateral  obliquities  should  be  corrected,  cither  by  placing  the  patient 
upon  the  side  to  wliich  the  presenting  part  is  turned,  or  by  fixing  the 
uterus  with  compresses  and  a  bandage  in  the  median  line. 

If  the  recession  of  the  body  of  the  utems  continues,  and  the  head 
is  movable,  version  should  bo  performed,  provided  always  that  it  can 
be  accomplished  without  violence.  In  the  introduction  of  the  hand 
every  pains  should  be  taken  to  correctly  appreciate  the  additional 
strain  to  which  the  cervical  tissues  are  subjected.  When  an  extremity 
has  been  seized,  and  tractions  are  made,  the  contraction  ring  wiiicli 
separates  the  body  from  the  low- 
er segment  interferes  alike  with 
the  descent  of  the  breech  and  the 
ascent  of  the  head  into  the  fun- 
dus. If  rude  force  is  employed, 
the  increased  pressure  that  tem- 
porarily is  exerted  upon  the  side 
of  the  cervix  which  is  bulged  by 
the  presenting  part  can  easily 
give  rise  to  rupture.  To  avoid 
any  unnecessary  strain  during  ver- 
sion, counter-pressure  should  bo 
made  over  the  fundus  of  the  ntor- 
Qs  by  a  trained  assistant,  while 
the  operattir  controls  the  direction 
of  the  head  by  means  of  his  free 
hand  laid  upon  the  abdominal 
wall. 

If  the  head  is  fixed  in  the  pel- 
vis, the  forceps  is  usually  avail- 
able.     If,  however,  the  bend   is 
movable  and  version  contra-indi- 
cated, the  forceps  is  not  likely  to  help  the  child,  and  is  nearly  certain 
to  injure  the  mother.     In  a  few  cases  it  is  possible  to  press  the  head  into 
the  pelvis  by  force  exerted  with  the  two  hands  from  above  the  pubes. 
S9 
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S45. — Retraction  in  »  oMe  nf  abouMar 
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If  craniotomy  becomes  necessary,  Baudl  advises  seizing  tbe  bnd  to 
the  forceps  before  using  the  perforator,  as  even  moderate  pressure  «]>■ 
ward  in  the  tense  state  of  the  cervix  may  lead  to  laceration. 

In  neglected  shoulder  presentations,  pains  should  be  taken  to  ascer- 
tain whether  the  child  is  living  before  jierforming  version.  This  cwj 
at  times  be  accomplished  by  passing  tbe  hand  ui)ward  near  the  shoul- 
der and  feeling  for  pulsations  of  the  cord.  In  all  extreme  cases,  the 
continued  retraction  of  the  uterus,  by  limiting  the  placental  area,  is 
apt  to  produce  fetal  asphyxia.  If  the  child  is  living,  the  conditions 
are  usually  such  that  version  can  still  be  performed,  provided  wire  Iw 
taken  at  the  same  time  to  press  the  head  from  without  toward  tlie 
uterine  axis.  Excessive  distention  of  the  cervix  develops  much  mart 
slowly  in  primipans  than  in  women  who  have  had  previous  confine- 
ments. If  the  child  is  dead,  or  where  version  is  iiupracticablc,  d^ 
capitation  should  bo  employed  to  release  the  patient  from  furtli^r 
danger. 

Treatment  after  the  Occurrence  of  Rupture.  —  If  mptnre  is  sn*- 
pected  to  have  taken  place,  the  child  should  be  delivered  without  de- 
lay. The  means  of  delivery  should  be  selected  with  the  view  to  enlarge 
the  opening  as  little  as  possible.  In  vertex  presentations,  if  the  ding- 
nosis  is  clear,  it  is  advisable  to  perforate  and  extract  with  tbo  cranio- 
clast,  as  the  child  is  rarely  born  alive  where  rupture  has  t^ikcn  place. 

If  the  head  has  passed  through  the  rent,  if  the  os  is  dilated,  and  if 
the  feet  are  felt  near  the  pelvic  brim,  the  withdrawal  of  the  chi' " 
version  is  usually  eflPectcd  without  difficulty.     If,  however,  the  o 
ia  rigid,  or  if  so  large  a  portion  of  the  foetus  has  passed  into  the  pi'Tv 
toneal  cavity  that  its  wiilidrawal  is  liable  to  increase  the  six©  of  •'• 
laceration,  it  is  doubtless  better  to  incise  the  abdomen  nt  the  : 
alba,  and  deliver  through  the  artificial  opening.     Indeed,  it  is  a  <jn>  -;- 
tion  whether  it  is  not  wise  to  perform  gastrotomy  in  all  cases  of  com- 
plete rupture,  even  where  delivery  by  the  natural  passages  Uns  been 
accomplished,  provided  the  rent  does  not  close  with  tlie  ( ■  ' 

the  emptied  uterus.     It  may  be  fairly  stated  that  an  extcn  i 

hromorrhagc  is  necessarily  followed  by  the  death  of  tlie  patient.  At, 
however,  complete  ruptnre  is  almost  inevitably  followed  by  tl>c  intr»- 
peritoneal  effusion  of  blood,  the  patient's  condition  is  thereby  rendered 
extremely  desperate.  Gastrotomy  in  such  cases  enables  the  ojwrator 
to  cleanse  the  abdominal  cavity,  and,  if  necessary,  to  iutrodncc  sutures 
as  a  means  of  preventing  further  bleeding  from  the  uterine  wound. 
The  results  of  gastrotomies  performed  for  the  removal  of  the  child 
after  its  escape  into  the  abdomen  are  extremely  encouraging — Tni.«k'« 
statistics  showing  76  per  cent,  of  recoveries,  those  of  Jolly  69  per 
cent.,  and  the  United  States  statistics,  collected  with  indefatigable 
zeal  by  Harris.  53f|  per  cent.  In  the  autopsies  I  have  witnessed 
upon  women  who  have  died  from  rupture  after  delivery  by  the  ostn* 
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ml  jvissages,  it  has  always  seemed  to  me  that  a  timely  gastrotomy. 
performed  before  peritonitis  had  set  in,  wbnld  have  afforded  a  good 
chance  of  saving  tlie  patient's  life. 

In  cases  where  the  rnpturo  is  incomplete,  or  where  the  uncertainty 
as  to  the  extent  of  the  lesion  leads  the  physician  to  shrink  from  ab- 
dominal section,  clots  in  the  vicinity  of  the  opening  should  be  removed 
with  the  hand,  firm  contractions  should  be  excited,  and  the  uterus 
should  be  fixed  in  i)osition  by  means  of  a  bandage  and  pads  of  cotton, 
and  dry  cold,  to  restrain  htemorrhage  and  prevent  peritonitis,  should 
be  kept  continuously  applied  to  the  abdomen.  At  the  same  time  the 
usual  remedies  against  shock  and  collapse  should  be  administered,  ac- 
cording to  the  necessities  of  the  patienL 

As  the  uterine  opening  has  a  tendency  to  speedily  close,  and  as 
death,  when  not  dne  to  shock  or  loss  of  blood,  is  most  frequently  the 
result  of  the  septic  decomposition  of  retained  fluids,  a  priori  drainage 
ought  to  prove  an  essential  aid  to  treatment.  Recent  successes 
through  its  instrumentality  have  bi-en  reported  by  Frommel,*  Mos- 
buch,  Gracfe,  Felsenreich,!  Hecker.J  and  Mann.*  The  plan  recom- 
mended by  the  latter,  based  upon  the  experience  of  Gustav  Braun's 
clinic,  consists  in  taking  a  large-sized  piece  of  drainage  tubing,  and 
bending  it  in  the  middle  so  as  to  leave  the  extremities  of  equal  length. 
A  large  opening  should  then  be  made  at  the  arch,  which  is  to  bo  intro- 
duced tlirough  the  point  of  rupture,  and  the  descending  branches  of 
the  tube  should  be  fastened  together  to  prevent  the  formation  of  a 
bridge  of  tissue  between  them  during  the  process  of  healing.  The 
upper  end  of  the  drainage  apparatus  should  be  passed  from  a  half-inch 
to  an  inch  beyond  the  torn  borders  of  the  nterine  wound,  and  the  lower 
ends  stitched  with  silk  to  the  posterior  commissare.  Over  the  vulva 
and  the  apparatus  there  should  be  jjlaced  an  antiseptic  dressing,  which 
should  be  changed  several  times  daily.  After  the  first  forty-eight 
hours,  by  which  time  it  may  be  assumed  that  protective  adhesions  will 
have  formed  in  the  neighborhood,  a  regular  irrigation  of  the  wound 
with  a  two-per-cent.  solution  of  carbolic  acid  should  be  carried  out, 
with  a  view  to  prevent  a  septic  poisoning  from  the  decomposition  of 
the  pus  and  the  lochia. 

Rupture  limited  to  the  Peritoneal  Covering  of  the  Uterus.— This 
very  rare  form  requires  but  brief  mention.     In  all,  but  ten  cases  have 

•  FRoirac,  "  Zur  Aetiologie  und  Thcrapie  der  Utcnuruptur,"  "  Ztachr.  f.  Geburuh. 
nod  Gyii«ek.,"  Bd.  t,  Heft  2. 

f  Fklsxxssich,  "  Bcitrag  turTbenpie  der  Ctcnurnptur,"  "  Arch.  f.  Qyuick.,"  Bd.  xvH, 
Beft  3. 

X  Hkckzs,  "  Centralblitt  t  G\iiaflk.."  1881,  Ko.  x. 

■  iliss,  "  CeDtnlblatt  f.  Gvnaek.,"  1881,  No.  xri.  Drainage  in  the  cane*  referred  to 
wai  employed  in  complete  as  well  as  in  incomplete  ruptures.  The  triumph  of  the  prin- 
ciple of  drainage  is  bc.it  demonstrated  br  the  fact  that  in  most  of  the  Gase«  gastrotomj 
was  coDtraindica.ed  b;  reaeou  of  excessive  shock. 
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bh  reported.     It  occnrs  under  apparently  normal  cobditioni^  witk- 

it  premonitory  symptoms.     It  is  supposed  to  be  due  to  deficieat 

"lasticity  of  the  peritonaeum,  and  may  take  place  during  either  preg. 

nancy  or  labor.     Death  in  the  known  cases  resulted   from  internal 

hitmoiTliage,  from  peritonitis,  or  from  shock  (Spiegelberg). 

Perforation  from  Pressure. — In  studying  the  influence  of  the  con- 
tracted pelvis,  we  have  already  had  occasion  to  consider  tlie  origin  of 
circumscribed  losses  of  substance  in  the  uterus  due  to  the  prea8ar«  of 
the  pelvic  walls.  In  the  present  connection  it  is  only  necessary  to 
state  that  they  are  more  frequently  followed  by  recovery  than  the 
ruptures,  in  favorable  cases  exudation  closing  the  opening,  and  the 
necrosed  tissue  passing  away  through  the  vagina. 

Lacerations  of  the  Vaginal  Portion  of  the  Cervix. — Lacerations  il 
the  OS  externum  of  moderate  extent  are  the  nearly  constant  conooini- 
tant  of  physiological  labor.  The  "show"  of  monthly  nurses  oonsi«ti 
of  mucus  tinged  with  blood  furnished  from  the  slight  tears  which  an 
])roduced  during  the  passage  of  the  head  through  tlie  cervical  oriHoe. 
At  times,  however,  these  lacerations  may  assume  a  pathological  im- 
portance, reaching  upward  to  the  vaginal  junction,  or  even,  in  extreme 
cases,  stretching  outward  through  the  upjMjr  portion  of  the  vagina. 
At  the  time  of  their  occurrence,  they  give  rise  to  no  special  symptom. 
After  the  birth  of  the  child,  they  may  become  the  source  of  post-par- 
luin  hiemorrhage,  or  they  may  interfere  with  involution,  and  during 
childbed  expose  the  patient  to  the  risks  of  infection.  In  after-life 
they  furnish  the  foundation  of  a  multitude  of  uterine  disorders  (Em- 
met). They  occur  most  frequently  in  jjrimipara?,  especially  elderly 
ones  ;  in  o-denia  of  the  cervi.x  ;  in  eases  where  the  anterior  lip, 
pushed  downward  by  the  occiput,  is  caught  between  the  head  and  tb« 
pubic  walls,  and  thus  is  prevented  from  retracting  simQltancooslj 
with  the  posterior  lip  ;  and  as  a  consequence  of  obstetrical  ••  '< 

Severe  lacerations  extending  above  the  vaginal  junction  ar-  ■> 

quently  produced  in  pelvic  deliveries,  where  the  head  is  extracted  by 
force  through  an  imperfectly  dilated  os. 

Most  commonly  these  lacerations  follow  a  longitudinal  direcUoD. 
In  rare  cases,  where  there  is  extreme  rigidity  of  tiie  os  externnm,  or 
where,  after  the  escape  of  tlie  amniotic  fluid,  the  head  distenda  the  an- 
terior lip  without  pressing  upon  the  os,  a  transverse  rent  may  occar 
through  which  the  child  may  pass.  Sometimes  a  longitudinal  tear 
may  be  combined  with  one  running  transversely,  the  lip  then  hangibfl 
by  a  pedicle  to  the  uterus,  or  the  entire  lip  may  be  torn  off.  Isolated 
cases  of  so-called  annular  laceration  have  been  reported,  where  the 
transverse  rent  has  extended  through  the  whole  vaginal  portion,  » 
that  the  lower  segment  has  been  detached  in  the  form  of  a  ring. 

In  addition  to  the  ordinary  princijiles  which  shoulil  govrr-  '' 
management  of  every  labor,  Baudl  lays  great  stress  upon  the  p:: 
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ap  of  the  couQncd  anterior  lip  as  ud  important  prophylactic  meas- 
ure. 

Haemorrhago  duo  to  cervical  laceration  fihoulJ  Ikj  controlled  by 
cold-water  injections,  by  plugs  of  cotton  steeped  in  the  solution  of  the 
persulphate  of  iron  and  applied  through  the  speculum  directly  to  the 
bleeding  point,  or,  still  better,  by  closing  the  rent  with  silver  sutures. 
The  latter  plan,  which  apj>ears  to  liave  been  first  successfully  tried  by 
Professor  Montrose  A.  Fallen,*  has  of  late  years  come  into  general 
favor.  In  view  of  the  bad  light  by  which  the  operation  has  usually 
to  bo  performed,  the  suggestion  of  Schroeder,  to  draw  the  cerrix  with 
the  volsclla  forceps  outside  the  vulva,  while  an  assistant  pushes  the 
uterus  down  into  the  pelvis  from  above,  is  wortliy  of  being  borne  in 
mind.  With  the  wounded  parts  thus  exposed,  moreover,  the  repara- 
tive oi)eration  advocated  presents  scarcely  appreciable  difficulties  to 
even  the  least  surgical  of  attendants. 

If  no  hfflmorrhage  occurs,  cervical  lacerations  are  rarely  recognized 
except  by  physicians  who  take  pains  to  invariably  investigate  the 
poat-parlum  condition  of  every  patient.  As  a  rule,  they  heal  rapidly 
during  involution.  Perfect  cleanliness,  maintained  by  the  free  use  of 
carbolized  washes,  promotes  the  healing  process,  and  is  a  safeguard 
against  the  inflammations  of  the  contiguous  connective  tissue  and 
peritoniBum  which  arise  from  infection. 

Lacerations  of  the  Vagina. — Vaginal  larcerations  vary  in  gravity 
according  to  their  extent  and  position.  In  the  upper  part  of  the  canal 
they  are,  as  a  rule,  continuous  with  ruptures  begun  in  tiie  uterus 
or  in  the  vaginal  portion.  In  contracted  pelves,  where,  owing  to 
excessive  retraction,  the  head  fills  the  vagina  without  entering  the 
pelvic  brim,  isolated  lacerations  of  the  vagjna  may  follow  the  same 
general  causes  as  those  wiiich  give  rise  to  rupture  of  the  uterus.  Per- 
haps the  most  common  vaginal  lesion  is  that  produced  by  the  un- 
guarded blades  of  the  forceps  when  applied  diagonally  in  place  of 
directly  to  the  sides  of  the  child's  head. 

In  most  cases  these  lacerations  heal  speedily  without  serious  symjv 
toms,  provided  cleanliness  be  maintained  from  the  first.  Lacerations 
of  the  fornix  only  are  of  great  importance  on  account  of  their  proxim- 
ity to  the  peritonjeum,  and  because  of  the  exposure  of  the  parametri- 
um to  septic  absorption.  The  immediate  closure,  therefore,  of  these 
rent^  with  silver  sutures  ought  to  be  attempted.  Owing  to  the  laxity 
of  the  tissues,  the  difficulties  of  reaching  the  wound  are  not  excessive, 
while  the  dangers  to  be  forestalled  are  of  a  peculiarly  threatening 
character. 

The  origin  and  nature  of  fistulous  communications  with  the  blad- 
der and  the  rectum  have  already  been  considered  in  connection  with 

•P*LL£S,  "  Accidents  of  Parturition  requiring  Surgical  Treatment,"  "Richmond  and 
Louisville  Med.  Jour,"  Uar,  1874. 
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the  patliology  of  labor.  Resulting  for  the  most  part  from  necrojii 
due  to  pressure,  they  are  rarely  the  immediate  sequelse  of  childbirth, 
the  sloughing  of  the  dead  tissue  taking  place  during  the  course  of  the 
puerperal  period.  The  treatment  in  such  cases  lielon<j3  properly  to 
the  domain  of  gynecology.  The  closure  by  suture  is  ouly  a  '  "'  « 
a  plan  of  treatment  in  cases  where  complete  laceration  tlj  iij 

tissues  into  the  neighboring  organs  takes  place  during  labor,  ta  \h« 
consequence  of  rudely  jwrformed  obstetrical  operations. 

Lacerations  of  the  Vaginal  Orifice.— Owing  to  the  snial]  size  of  the 
Taginal  orifice,  tears  through  the  mucous  membrane  and  erosioiu  of 
the  vulva,  and,  in  primiparae,  the  rupture  of  the  frenulum,  are  to  bt 
accounted  as  the  almost  inevitable  consequences  of  childbirth.  They 
are  the  principal  cause  of  the  external  soreness  exiierieuced  after  labor. 
In  healthy  localities  thoy  heal  rapidly,  and  are  of  but  trivial  impo^ 
tance.  The  healing  process  is,  even  in  simple  cases,  promoted  by  tie 
use  of  warm  disinfectant  douches.  Of  greater  moment  are  dc«p  peri- 
neal lacerations  and  those  of  the  vestibnlum. 

Lacerations  of  the  Vestibulum. — Tears  hmited  to  the  macous  mem- 
brane are  usually  found  after  labor  at  the  sides  of  the  clitoris.  Id 
exceptional  cases  these  tears  may  involve  the  underlying  erectile  tiniu 
(bulbs  of  the  vestibule),  and  become  the  source  of  profuse  or,  when 
overlooked,  even  of  fatal  hremorrhuge.  Tlie  blood,  which  may  b» 
either  venous,  arterial,  or  of  mixed  origin,  spurts  in  jeta,  or  coses  u 
from  a  soaked  sponge.  The  recognition  of  the  lesion  is  easy  opoa 
inspection.  It  should  always  be  thought  of  as  a  possible  cause  of  poti' 
partum  haemorrhage  in  every  case  where  the  flow  continues  after  \ht 
contraction  of  the  uterus. 

The  bleeding  may  be  temporarily  arrested  by  the  presmre  of  tbt 
finger  until  the  expulsion  of  the  placenta.  Ligatures  to  the  blooding 
vessels,  owing  to  the  complexity  of  the  structures,  are  of  no  avail 
In  slight  cases  a  stream  of  cold  water  is  a  sufficient  hasmostatic.  In 
others,  the  bleeding  requires  to  be  checked  by  one  or  two  deep  BtitnrH 
introduced  so  as  to  bring  the  torn  surfaces  into  apposition.  If  the 
bleeding  appears  to  come  from  one  or  two  points,  the  pinces  hemotta- 
tiquea  are  of  service.  Styptics  and  astringents  are  usuallj  effective, 
but  they  possess  the  drawback  of  augmenting  the  pain  and  soreness. 

Lacerations  of  the  PerinaBum. — In  the  chapter  uixm  tho  "  Manage- 
ment of  Normal  Labor,"  the  nature,  origin,  and  prevention  of  perineal 
lacerations  have  already  been  considered.  The  diagnosis  is  made  bv  a 
careful  inspection  of  the  genital  organs  after  delivery.  The  extent  <if 
the  lesion  is  estimated  by  including  the  recto-vaginal  eciitum  bi'tneea 
tho  thumb  and  index-finger. 

The  treatment  of  perineal  laceration  consists  either  in  kci  ;   '  _  • 
woman  in  bed  until  the  wounded  surfaces  cicatrize,  or  in  brii,_wi_  ;; 
parts  into  apposition  by  means  of  sutures,  with  the  intent  to  soeore 
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primary  union.  The  first  plan  is  sufficient,  if  the  wound  bo  of  slight 
extent.  If,  however,  the  rupture  extends  to  the  sphincter  ani,  and 
involves  the  entire  perineal  body,  the  vagina  is  left  without  support, 
rectocele  or  cystocelo  ensues,  the  uterus  sinks  downward  and  beoomea 
displaced  backward,  and  in  the  end  prolapsus  is  apt  to  result.  If  the 
sphincter  ani  and  the  recto-vaginal  wall  are  involved,  inability  to  re- 
strain the  bowels  adds  to  the  discomfort  of  the  patient  This  sequence 
of  symptoms,  so  familiar  to  gynajcologists,  forms  an  urgent  plea  for 
the  resort  to  surgical  means  to  repair  the  injury.  Only  a  very  credu- 
lous person  really  believes  that  he  has  witnessed  union  by  first  inten- 
tion in  extensive  ruptures,  as  the  result  of  tying  the  knees  together 
and  enjoining  rest  upon  the  side.  The  action  of  the  transversi-[)ori- 
niei  muscles  tends  tfl  draw  the  torn  surfaces  apart.  Moreover,  the 
necessity  of  separating  the  knees  in  pivssing  urine,  and  to  enable  the 
nurse  to  cleanse  the  genitalia,  makes  it  impossible  to  keep  them  in 
contact  for  any  lengthened  period. 

To  tlie  immediate  operation  there  is  no  valid  objection.  It  is  not 
difficult,  it  is  not  extremely  painful,  and  its  performance,  as  a  mle, 
diminishes  the  risks  of  infection  and  shortens  the  puerperal  period. 
It  is  true  that  the  object  aimed  at  may  not  be  attained.  In  private 
practice,  however,  failure  is  the  exception.  The  argument  that  the 
operation  is  in  itself  a  confession  does  not  deserve  discussion. 

For  its  performance  the  patient  should  lie  upon  her  back,  with  her 
hips  well  over  the  edge  of  the  bed.  Two  assistants  to  hold  the  knees 
arc  of  great  convenience.  In  ojwrations  requiring  the  introduction  of 
not  more  than  three  or  four  sutures,  anaesthesia  may  be  dispensed 
with.  In  lengthy  operations,  such  as  are  necessitated  by  lacerations 
extending  up  the  posterior  vaginal  wall,  ether  should  \>e  given  in  place 
of  chloroform,  and  its  administration  should  be  intrusted  to  an  experi- 
enced person  only.  It  can  not  be  too  often  repeated  that  antesthesia 
after  labor  calls  for  the  exercise  of  extreme  caution. 

The  wound  should  be  prepared  by  carefully  washing  away  blood 
and  clots  with  warm  carbolizcd  water,  and  by  removing  shreddy  por- 
tions with  scissors.  For  lacerations  not  extending  through  the  sphinc- 
ter ani  I  use  Pciislee's  needle,  which  is  furnished  with  an  eye  at  the 
point,  and  is  set  in  a  wooden  handle.  It  posscss-es  the  advantage  of 
strength,  a  quality  of  no  mean  imporUince  in  making  the  circuit  of 
the  redundant  tissues  with  which  we  have  to  deal  after  labor.  I  nso 
the  silver  suture,  and  after  repented  trials  have  not  been  able  to  con- 
vince myself  that  it  can  be  equally  well  rejjlaced  by  silk. 

The  first  suture  should  be  passed  just  in  front  of  the  anus.  It 
should  be  entered  and  brought  out  about  a  half-inch  from  the  rupt- 
ured borders.  The  others  should  follow  at  from  one  third  to  one  half 
inch  inton-als.  Each  suture  should  make  the  entire  circuit  of  the 
woand.    This  can  be  readily  accomplished  by  guiding  the  point  of 
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the  needle  through  the  residue  of  the  perineal  body  with  two  fingen 
in  the  anus  and  with  the  thumb  upon  the  vaginal  surface.  To  aecan 
a  stronger  hold  fur  the  last  suture,  the  needle  should  be  made  to  enter 
the  vagina  above  the  upper  angle  of  the  rent,  and  the  wire  should  be 
made  to  travei-se  a  portion  of  undenuded  tissue  before  <  ' 

circuit.     In  closing  the  wound,  great  pains  must  be  takt 
the  sutures  too  tightly,  as  in  that  case  they  are  apt  either  to  cot  oat 
or  to  produce  sloughing. 

Sometimes,  in  rents  extending  through  the  sphincter  ani  and  the 
recto- vaginal  septum,  the  simple  i)crineal  sutures  will  effect  a  satis^M- 
tory  union.  Thus,  in  a  patient  at  the  Emergency  Uospital,  with  t 
laceration  extending  nearly  to  the  cervix,  and  whose  condition  pre- 
cluded a  lengthy  operation,  I  obtained  an  excellent  result  by  }>as«ing  » 
single  wire  above  the  angle  of  the  wound,  and  twisting  the  ends  out 
side  the  perinaeum.  As  a  rule,  however,  it  is  desirable  to  adjust  the 
edges  with  great  care,  first  closing  the  rent  upon  the  rectal  side,  tbea 
bringing  togotlicr  the  split  in  the  mucous  membrane  upon  the  Tsginal 
side  with  transverse  sutures,  and  finally  bringing  the  lower  borders  of 
the  porinseum  together  by  a  separate  operation.  This  disposition  ]i 
the  so-called  triangular  suture  of  Simon.*  It  requires  fine  needles,  a 
needle-holder,  an  adjuster,  a  wire-twister,  and.  in  fact,  all  the  pots- 
phernalia  of  the  gynoecologist.  Tiic  length  of  the  operation  ronden 
necessary  an  aniesthotic,  which  should  be  ether  rather  than  chloio> 
form.  The  disgusting  condition  of  a  patient  with  laceration  throogb 
the  recto-vaginal  septum,  where  the  healing  process  haa  been  tlw 
result  of  granulation,  justifies  the  attempt  to  secare  immediaU 
union. 

The  requirements  in  the  way  of  after-treatment  are  very  simple. 
The  urine  should  be  drawn  every  four  to  six  hours  with  a  catheter. 
until  the  patient  is  able  to  pass  her  water  spontaneously  ;  the  boweU 
should  be  kept  open  with  salines  ;  and  the  knees  should  be  tied  kiow> 
ly,  to  remind  the  woman  of  tlie  desirability  of  keeping  thent  in  con- 
tact. A  little  opium  may  be  given,  if  the  pain  exiierienced  is  consid- 
orable.  Pain  in  childbed  from  any  cause  helps  to  depress  the  TitalitT. 
The  perineal  sutures  should  be  left  a  week  in  silti.  Many  promiaing 
cases  are  spoiled  by  removing  the  sutures  too  early.  The  va^nal 
sutures  may  be  allowed  to  remain  until  the  external  union  is  saflS- 
ciently  solid  to  permit  tiie  introduction  of  the  speculum.  Cat*giit 
sutures  for  the  rectum  are  to  be  preferred  when  they  can  be  obtained, 
as  they  obviate  the  necessity  of  future  removal. 

For  the  more  superficial  lacerations  of  the  pcrinroam  the  term 
fines  invented  by  Vidal  do  Cassis,  and  extensively  used  in  Vienns, 
have  been  warmly  advocated   in   this  country  by  Professor  M. 

•  T7rfc  GAnntocr.s'3  cxocllcnt  paper  entitled  "  Tlic  Obstetric  Treatment  of  Um 
nsum,"  "  Am.  Jour,  of  Obatet.,"  April,  1880, 
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Mann,*  and  by  Gamgues.  f  ily  own  experience  with  them  bos  not 
been  fortunate  ;  bat  the  better  results  from  their  use  in  the  hands  of 
their  supporters  recommend  them  to  trial. 

Thrombus  of  the  Vagina  and  Vulva. — Haemorrhagic  effusions  into 
the  external  organs  of  generation  occur  with  greatest  fretjuency  in  the 
labia  majura,  more  rarely  in  the  labia  minora,  and  occasionally  be- 
tween the  superficial  and  median  fasciee  of  the  perinteum.  These 
extravasations  may  form  tumors  beneath  the  subcut^ineous  or  subniu- 
coufl  tissues  of  the  vulva  or  vagina,  which  vary  in  size  from  that  of  a 
hen's  egg  to  that  of  a  child's  head.  As  a  rule,  the  blood  is  poured 
out  into  the  cellular  tissue  seated  below  tlie  diaphragm  of  the  pelvis. 
The  extravasation  may,  however,  stretch  upward  along  the  vagina  to 
tlie  cellular  tissue  of  the  uterus,  then  posteriorly  beneath  the  perito- 
naeum to  the  kidneys,  and  around  in  front  to  the  navel  and  laterally 
to  the  iliac  foss»  (Winckel).  The  source  of  the  hcemorrhage  may  be 
venous  or  arterial.  The  vessel  from  which  the  haemorrhage  takes 
place  is  usually  situated  in  the  lower  portion  of  the  vagina ;  in  less 
frequent  cases,  in  the  vulva. 

Symptoms. — The  first  sensation  experienced  at  the  time  of  the 
rupture  is  usually  one  of  intense  pain,  projwrtioned  to  the  size  of  the 
tumor  and  the  rapidity  of  its  formation,  though  in  a  case  witnessed 
by  Professor  Barker  J  this  symptom  was  absent.  As  the  effusion  con- 
tinues, swelling  of  the  vulva,  usually  upon  one  side,  results,  and  the 
skin  becomes  blue  and  nearly  translucent.  The  patient  complains 
of  pain,  and  feels  faint,  while  her  lips  and  cheeks  grow  white.  If 
the  sac  contains  fluid  blood,  fluctuation  is  detected ;  after  coagula- 
tion the  tumor  has  a  soft,  boggy  feel.  If  the  tension  increases,  the 
skin  may  yield,  the  blood  and  coagxila  escape,  and,  if  no  means  be 
adopted  to  arrest  the  hiemorrhage,  the  patient  may  die  in  a  few  min- 
utes from  acute  anseraia. 

If  the  thrombus  be  of  small  size  and  situated  low  down,  the  after- 
symptoms  may  be  of  slight  importance.  The  fluid  may  be  absorbed, 
the  walls  of  ti>e  cavity  unite,  and  the  tumor  di.sappcar  entirely. 
Tumors  of  larger  size  produce  symptoms  referable  to  prcsisnre,  such  as 
back-ache,  recUil  obstnu^tion,  and  ischuria.  The  vagina  may  be  so 
narrowed  as  scarcely  to  (H?nnit  the  passage  of  the  finger.  Rupture,  if 
not  immediate,  usually  occurs  spontaneously  in  the  course  of  a  few 
days,  and  is,  as  a  rule.  i)receded  by  necrosis  of  a  portion  of  the  de- 
tached mucous  membrane.  The  most  frequent  point  of  spontaneoua 
rupture  is  at  the  junction  of  the  larger  and  smaller  labium.  If  the 
necrosed  tissues  become  gangrenous,  death  from  septicemia  may  result. 

•  Mix<f,  "  Tbe  Immediate  TreiaineDt  of  SuperSctsI  Rupture  of  the  Ferinieuin,"  "  Am. 
Jour,  of  Obstet,"  Norember,  1874. 
f  OARRiarC(,  lor.  at. 
X  Barker,  "  Puerperal  Disoiaes,"  p.  68. 
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Winckel*  sums  np  the  various  terminations  of  thrombas  as  follu 
1.  Death  from  haemorrhage,  with  or  without  precedent  rupture ; 
Death  from  decomposition  of  the  sac-contents,  with  consecatire 
ticffimia  or  scptico-pyajmia,  most  frequently  after  ra|)ture  or  opcain/; 
of  the  sac  ;  3.  Kupture  and  recovery  ;  4.  Kupturc,  with  formatio 
fistulsB  ;  5.  Absorption  without  rupture,  followed  by  recovery. 

Diagnosis. — The  diagnosis  is  simple.    The  rapid  developmeDt  i 
increase  of  the  tumor,  its  bluish  color,  its  elastic  or  fluctn    ■ 
aeter,  the  sharp  pain,  and  the  acute  ancumia,  occurring  in<i' 
of  uterine  hseuiorrhagc,  sufficiently  point  to  a  sanguineous  eflu 
into  the  subcutaneous  cellular  tissue.     The  extent  of  the  tumor  m| 
be  determined  by  rectal  and  vaginal  exploration.     It  is  only  at 
beginning  that  it  will  bo  found  possible  to  ascertain  the  seat  of 
ha;niorrhage,  whetlicr  in  the  vulva,  vagina,  or  ijerinaeum.     Sometin 
after  rupture  and  the  discharge  of  the  clots,  the  bleeding  vessel  mtj 
be  detected. 

Etiology. — Th?  formation  of  the  thrombous  tumor,  with  mreexe 
tions,  takes  place  during  or  shortly  after  labor.     If  the  Tcescl  mi: 
in  advance  of  the  presenting  part,  the  effusion  may  lie  immr 
furnish  an  obstacle  to  delivery,  or  the  descent  of  the  fu)tn.<  i 
the  hn?niorrh«ge  for  a  time,  to  break  out  afresh  after  the  labor  isendi 
In  rupture  due  to  necrosis  consequent  upon  pressure,  thelnf'  ■'•'' 
docs  not,  of  conrso,  take  place  until  sloughing  occiire.     Ri 
follow  excessive  straining,  rapid  dilatation  of  the  genital  canui,  uriiir 
injuries.     A  varicose  condition  of  the  veins  does  not,  us  would  uataraO 
be  inferred,  osijecially  predispose  to  tlie  occurrence  of  the  accident 
Thus,  it  was  present  iu  but  six  of  the  fifty  cases  collected  by  Wind 

Progniosis. — The  prognosis  of  vaginal  thrombus  is  scriou;*.  I)cn« 
reported  twenty-two  deaths  in  sixty  cases,  a  morLility  evidently 
cessive  ;  Winckel  reported  six  deaths  in  fifty  cases  ;  Barker  repor 
two  deaths  in  twenty-two  cases ;  and  Scanzoni  one  death  in  fit 
cases.  But  statistics  like  these  arc  apt  to  give  rise  to  a  mislead 
impression.  A  thrombus  per  ge  is  rarely  a  dangerous  complication, 
may,  however,  become  so  either  because  after  ruj)ture  no  mmu  i 
adopted  to  limit  the  amount  of  hemorrhage,  or  because,  in  nnhc 
localities,  the  tense  membrane  covering  the  tumor  is  liable  to 
gangrenous,  and  the  vast  vaginal  wound  furnishes  at  onccaconf; 
soil  for  the  multiplication  of  septic  germs,  and  an  absorbent  nir 
by  which  the  septic  poison  generated  is  afforded  a  ready  entry  ina 
the  adjacent  cellular  tissue.  Thus,  Barker  reports  nine  c«8e«  in  pri- 
vate practice,  in  all  of  which  the  patients  recovered.  Of  titirtWB 
cases  iu  hospital  practice,  two  patients  died  of  puerperal  fever.  TV 
prognosis  is  likewise  less  favorable  in  cases  where  there  exists  it  tbt 
same  time  extensive  separation  of  the  pcritonieum. 

*  Winckel,  "  Die  rstbologie  und  Thenplc  dcs  Wocheobetts,"  Ste  Aaflngci,  f.  Ill 
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Treatment. — The  conditions  of  successful  treatment  are,  restriction 
of  the  haemorrhage  and  the  prevention  of  septicfflmia.  Early  recog- 
nition of  the  accident  is  very  desirable. 

So  soon  as  effusion  is  recognized  the  forceps  should  bo  applied,  and 
the  head  should  be  extracted  as  speedily  as  is  consistent  with  the 
preservation  of  the  integrity  of  the  maternal  tissues.  To  quote  from 
Professor  Barker's  excellent  treatise :  "  The  exciting  cause  of  the  acci- 
dent is  the  arrest  of  the  circulation  by  the  mechanical  pressure  of  the 
presenting  part  of  the  foetus.  The  sooner  the  pressure  is  removed 
the  sooner  the  danger  will  be  over,  and  tlie  less  will  be  the  injury  to 
the  parts."  Moreover,  as  we  have  seen,  the  head  in  its  descent  acts  as 
a  tampon,  by  means  of  which  the  hasmorrhage,  whether  external  or 
in  the  submucous  tissue,  is  temporarily  held  in  check.  If  tlie  tumor 
in  advance  of  the  head  is  so  large  that  the  delivery  can  not  be  accom- 
plished without  impairing  the  vitality  of  the  sac-walls,  the  danger 
should  be  averted  by  incising  the  Uirombus  and   turning  out  the 

Iooagula. 
I  H»morrhage  after  the  birth  of  the  child  is  apt  to  bo  veiy  profuse, 
iBpecially  if  the  sac  has  been  opened  either  by  spontaneous  rapture  of 
BS  coverings  or  with  the  knife.  So  long  as  the  sac- walls  are  intact,  the 
Dent-up  blood  exercises  a  considerable  pressure  upon  the  bleeding  ves- 
Bel.  For  this  reason  it  is  well  to  cover  an  opening,  if  one  hapjions  to 
have  formed,  with  lint  soaked  in  a  solution  of  one  of  the  per-salts  of 
iron.  The  continuance  of  internal  hsemorrhagc  siiould  then  be  checked 
by  means  of  a  water-bag  (a  large  Barnes  dilator  will  suffice)  intro- 
duced into  the  vagina  and  distended  with  ice-water.  The  hydrostatic 
■Mressure  mrely  requires  to  be  maintained  for  longer  than  half  a  day, 
^Huring  which  time  it  should  be  rejieatedly  removed  for  a  tew  moments 
^Bo  allow  the  vagina  to  be  cleansed  by  disinfectant  injections.  The 
^^rine  should  be  drawn  with  a  catheter  during  the  first  forty-eight 
hours,  as  every  straining  effort  is  to  l>e  carefully  guarded  against.  A 
tampon  of  linen  rags,  or  of  cotton,  is  inadmissible  on  account  of  the 
tendency  it  possesses  to  excite  rapid  decomposition  in  the  lochial  dis- 
charges. Immediate  ojiening  of  the  thrombns,  followed  by  emptying 
the  sac,  and  tilling  the  cavity  with  lint  soaked  in  astringent  solutions, 
are  measures  which  should,  on  account  of  the  suppuration  likely  to  be 
thereby  excited,  be  reserved  for  caaes  where .  milder  procedures  have 
proved  ineffective. 

The  ultimate  opening  of  the  sac,  after  the  haemorrhage  has  once 

n  arrested,  is  rarely  t«  be  avoided.     Still,  cases  are  on  record  where 

mors  the  size  of  a  man's  fist  have  disappeared  by  absorption.     As 

is  is  the  most  favorable  mode  of  termination,  every  effort  should  bo 

e  to  secure  such  a  result.     To  this  end  quiet  should  be  enjoined. 

Id  should  be  employed,  and  pain  should  bo  subdued  by  opiates.     If, 

however,  the  tumor  increases  in  size,  the  skin  becomes  greatly  discol- 
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ored,  and  yesicles  form  upon  its  Eurfaco,  it  is  better  to  aQtici(st* 
threatened  gangrene  or  rupture  by  incision.  If  the  circunutaccea  per- 
mit of  delay,  it  is  better  to  wait  three  to  four  days  to  make  sare  of  Ih* 
Btoppage  of  bleeding.  The  best  point  for  laying  open  the  tumor  is 
uiwn  the  inner  surface  of  the  labium  majus.  The  incision  shonld  bs 
two  to  three  inches  in  length.  In  the  sabseqnent  treataunt  <if  the 
cavity,  disinfection  should  be  scrupulously  practiced. 

Rupture  of  the  Pelvic  Articulations.* — Ruptnre  of  the  ptinc  ar- 
ticulations may  take  place  s})<)ntaneously  where  either  inQammation 
or  excessive  relaxation  of  the  joints  exists  at  the  time  of  labor.  More 
commonly  it  is  the  result  of  difficult  forceps  operations  performed  ii 
cases  of  contracted  pelves.  The  risk  of  tlio  occurrence  of  this  ted- 
dent  is  especially  great  when  the  forceps  isapphed  to  the  head  at  Um 
brim  and  forcible  tractions  are  made  in  a  direction  anterior  to  tht 
pelvic  axis. 

The  symphysis  is  the  articulation  which  is  principally  expojcd  u 
this  form  of  injury,  though  it  is  obvious  that  no  increase  in  the  ca|xici- 
ty  of  the  pelvis  cousecjuent  upon  the  separation  of  the  sympbyn^  u 
possible  without  simultaneous  rupture  of  at  least  otio  of  the  uacr     ' 
synchondroses.     At  the  symphysis  the  mptnre  is  apt  to  be  coi;: 
at  the  synchondroses  the  rupture  is  usually  confined  to  the  anwnoc 
surface.     It  may  take  place  in  the  median  line,  or  ujwn  the  eidc,  !*• 
tween  the  cartilage  and  tlie  pnbic  bone.    If  the  injury  be  slight,  th< 
synovial  cavity  of  the  sympliysis  may  not  be  injured.     At  the  synch<m- 
droses,  opening  of  the  joint-cavity  is  inevitable.     An  excessive  .t    r  • 
of  the  lesion  is  accompanied  by  laceration  of  the  va^na,  the  1 
and  the  intervening  connective  tissue. 

Occasionally  the  rupture  of  the  joint  is  annonnced  by  a  peroeptiUl 
sound,  by  intense  pain,  and,  as  the  result  of  the  increase  in  the  pelvic 
space,  by  raj)id  atlvance  of  tlie  head.     In  the  lighter  forms,  hdrercr. 
which  make  up  the  bulk  of  the  cases  witnessed,  there  are  no  dlstiaeC* 
ive  symptoms  at  the  time  of  the  accident.     The  pathognomonic  •»- 
ondar}'  manifestations  arc  outward  rotation  of  the  thighs,  and  Ideal- 
ized pain  increased  by  movement  of  the  limbs,  and  relieved  by  fixiliM 
of  tlie  pelvis.      Objective  evidence  of  rnpture  at  the  8\  ■ 
afforded  by  the  movements  produced  at  the  articulation  !• 
pressure  upon  the  ends  of  the  pubic  bones,  and  by  combined  ii 
and  external  examination.      If  the  rent  extends  to  the  t  : 
laceration  may  bo  detected  by  the  touch.    Separation  of  thi 
synchondroses  is  rendered  probable  if  violent  pain  is  excited  by  liier- 
nately  pressing  the  atiterior  portions  of  the   ilia  tojjether  and  thru 
drawing  them  apart  from  one  another.     Bladder  distarbnoces  annuv 

•  AnLFiLP,  "  Die  Vcrietimngcn  der  Bcckcngclenke  w&hrend  d.  C«biirt  otni  !■  ^* 
chcntiett,"  Schmidt's  "  Jahrbiichcr,"  B<L  169,  1870,  p.  ISS;  Sruasuuao,  *•  UM«K* 
p.  C86. 
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except  in  cases  where  the  separation  at  the  symphysis  is  complete,  or 
where  the  rapture  is  followed  by  iailammution  and  the  fonnation 
of  pus. 

The  treatment  consists  in  supporting  the  pelvis  by  means  of  a  suit- 
able bandage,  in  keeping  the  patient  upon  her  back,  and  in  maintain- 
ing strict  cleanliness.  The  bowels  should  for  a  time  be  kept  confined. 
As  regards  tne  first  indication,  Spiegclberg  says  an  ordinary  towel 
properly  folded  and  fastened  at  the  pubes,  with  care  taken  to  avoid 
pressure  upon  the  crests  of  the  ilia,  will  answer  all  the  requirements. 
Rupture  of  the  pelvic  articulations,  when  not  complicated  by  other 
lesions,  or  by  puerpei'al  infection,  run  for  the  most  psirt  a  favorable 
course.  During  con?ulesceuce  the  patient  should  wear  some  form  of 
permanent  bandage,  such  as  has  been  recommended  in  cases  of  relaxa- 
tion of  the  pelvic  8ympn}«cs. 


■ 


CHAPTER  XXXIV. 

PnOLAPSE  OF  THE  FUSIS,  ETC. 

ProUpsm]  funi^. — AsphyTiit  nronutoniin. — ColUp«o  snd  Biidden  death  during  Ubor  tnd 
childbed  from  tbrombosU,  rrom  embolijin,  nod  from  entrnire  of  kir  iatu  the  circu- 
Uilon. — On  the  extraction  of  the  child  in  case  o(  death  of  the  mother  in  pregnane; 
or  lkt>or. — Tjrmp<mit««  uteri. 

When  the  cord  is  felt  within  the  membranes  next  to  the  present- 
ing part,  a  funis  presentation  is  said  to  exist.  After  the  membranes 
have  ruptured,  the  cord  descends  into  the  vagina,  in  front  of  the  pre- 
senting part,  and  is  then  said  to  be  prolapsed.  Generally  the  cord 
occupies  one  of  the  hollows  upon  the  sides  of  the  promontory ;  less 
frequently  it  descends  opposite  the  lateral  walls  of  the  pelvis  ;  the  site 
in  front  of  the  promontory  or  behind  the  pubcs  is  very  exceptional. 

As  regards  the  frequency  of  the  accident,  the  experience  of  individ- 
uals varies  widely.  Churchill  collected  98.512  cases  of  labor,  in  which 
it  occurred  401  times,  or  in  the  proportion  of  one  to  24.5'5  cases.  Dr. 
Christiscn,  of  Wyandotte,  Michigan,  met  with  it  23  times  in  1,516 
cases.  Meachem  met  with  it  10  times  in  931  cases.  Mr.  Bland  met 
with  it,  on  the  other  hand,  but  once  iu  1,897  cases.* 

Prolapse  of  the  cord  occurs  only  in  cases  where  the  presenting  part 
does  not  completely  occlude  the  lower  uterine  segment.  It  is  favored 
by  a  long  cord,  by  a  deep  placental  site,  by  the  insertio  velamcntosa, 
by  oblique  and  breech  presentations,  by  prolapse  of  the  extremities, 
by  hydramnios,  by  multiple  pregnancies,  and,  above  all,  by  the  con- 

•  These  Ktatiallcs  I  have  borrowed  from  an  article  on  the  "  Presentation  of  the  Funis," 
by  Dr.  J.  G.  Meachem,  reprinted  from  "  The  Ti«iuactioDS  of  the  Slate  Medical  Suoietjr  of 
Wisconsin,"  18S0. 
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tracted  pelvis.  On  account  of  the  more  freqaent  concurrence  of  thm 
conditions  in  multiparas,  the  accident  ie  oftener  found  in  them  tlna 
in  primiparae. 

Duncan*  has  called  attention  to  what  he  terms  "  Expression  of  th* 
Cord,"  i.  e.,  where  tlio  cord  is  squeezed  out  of  the  uterus  long  after  t)w 
escape  of  the  liquor  aninii.  Of  this  phenomenon  he  guys  that,  durinjr 
lubor  and  after  the  discharge  of  the  waters,  "  All  parts  of  tho  fatn* 
are  propelled,  but  not  at  the  same  rate  .  .  .  ;  and  the  ruto  of  progrv?* 
of  parts  will  vary  according  to  the  resistance.  More  mobile  parts  nill 
have,  in  consequence  of  that  mobility,  less  resistance  to  encounter, 
and  it  is  plain  that  the  limbs  and  the  cord  are  the  most  mobile  of 
the  solid  parts. " 

The  diagnosis  of  prolapsed  funis  is  easy.    If  necessary,  the  loop  can 
be  drawn  outside  of  the  vugina.   Previous  to  rupture  it  furvaa  a  ?t     '' 
round,  compressible,  mobile  body,  not  to  be  confounded  with  an. 
floating  object  liable  to  bo  encountered  within  tho  ovum.     When  tiw 
pulsations  of  the  umbilical  vessels  are  distinctly  felt,  the  child  isd*- 
monstrated  to  be  alive.     In  the  second  stage,  however,  tho  pnUatinu 
may  cease  for  a  moment  during  a  pain,  to  return  again  iu  the  • 
interval.     As  the  heart  sometimes  continues  to  beat  for  a  few  n 
after  the  circulation  in  the  cord  has  ended,  it  is  proper  to  carefnDt 
auscultate  before  assuming  death  to  have  taken  place  (Spiegelbf  . ' 

The  prognosis,  so  far  as  regards  the  children,  is  extremely  xn, 
able,  more  than  one  Iialf  dying  during  labor.  This  fatality  is  owrxf 
to  the  pressure  to  wjiich  the  cord  is  subjected  during  the  passage  of 
the  child  tlirough  the  iwlvis.  There  are,  however,  a  variety  of  ci^ 
cumstances  which  substantially  modify  tho  extent  of  the  danger.  Thus, 
in  transverse  presentations  the  cord  is  scarcely  or  not  at  all  expoecj 
to  pressure.  In  breech  presentations  the  prognosis  is  good,  owing  U 
the  soft  consistence  and  small  size  of  the  pelvic  extremity,  and  tolhl 
fact  that,  where  the  life  of  the  child  is  in  peril,  the  conditions  wi  ndi 
as  to  jiermit  of  speedy  extraction. 

The  most  serious  cases  are  those  where  prolapse  occurs  as  a  oompfr 
cation  of  head  presentations.  Engolmann  found  that  the  infant  mar- 
tality  in  the  latter  was  sixty-four  iier  cent.,  while  in  footling  prearata* 
tions  it  wt;s  but  thirty-two  per  cent.  Favorable  conditions  in  htal 
presentations  are  a  large,  roomy  pelvis  and  preservation  of  the  mem- 
branes until  cervical  dilatation  is  complet<?d.  Of  nnfavomble  Lmprt 
are  a  deep  placental  site,  a  contracted  pelvis,  and  early  ruptnn>  nf  tb« 
membranes. 

Treatment. — From  the  foregoing  it  will  be  seen  that  the   .  i 
cation  for  treatment  in  tiiis  anomaly  is  to  relieve  the  cord  fi-.m  j-    • 
ure.    The  conduct  of  the  physician  in  each  individual  cose  will  dcpewi 
ni^on  the  presentation  and  the  modifying  circumstances. 

*  DcscAH,  "  Oq  Eiprcision  ol  the  Cord,"  "  ObMet.  Tnns,,"  vol,  xxi,  p.  JOl. 
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If  the  head  presents,  so  long  as  the  membranes  remain  intact,  and 
^c  dilatation  of  the  cervix  is  incomplete,  an  expectant  attitude  should 

maintained.  Premature  rupture  should  be  guarded  against  by 
placing  the  patient  in  the  latero-prono  position,  by  forbidding  her  to 
strain,  and  by  supporting  the  membranes  by  means  of  a  moderately 
distended  Barnes  dilator  introduced  into  the  vagina.  It  is  not  rare  iu 
this  class  of  cases,  as  the  head  descends,  for  the  cord  to  be  withdrawu 
upward  into  a  place  of  safety.  The  more  complete  the  dilatation  be- 
fore rupture,  the  more  rapid  the  subsequent  delivery  of  the  child,  and 
the  greater  the  chance,  therefore,  of  presening  its  life.  If,  however, 
upon  auscultation,  there  are  signs  of  failing  heart-action,  an  attempt 
should  be  made  to  push  the  cord  upward  with  the  Engere  through  the 
membranes.  In  cose  of  success,  in  order  to  prevent  a  relapse,  the  sao 
should  bo  ruptured,  and  the  head  should  be  brought  down  so  a&  to  till 
the  cervical  caual. 

After  rupture  of  the  membranes,  if  the  cervix  is  well  dilated,  the 
pains  are  good,  and  the  head  enters  quickly  into  the  jxilvic  cavity,  the 
case  may  be  left  to  Nature.  Spiegelberg  mentions  five  cases,  in  his  own 
practice,  where  the  birth  of  the  child  took  place  so  rapidly  that  no  harm 
resulted  from  the  descent  of  the  cord.  If  the  pains  are  feeble,  and 
speedy  progress  is  not  made,  the  forceps  should  be  applied. 

If,  after  dilatation  of  the  cervix,  the  head  remains  high  and  mov- 
able above  the  brim,  the  forceps  should  not  be  employed.  It  is  then 
dangerous  to  the  mother,  and  oilers  but  scant  hope  of  proving  of  ser- 
vice to  the  child.  The  choice  in  such  cases  falls  either  upon  reposition 
of  the  cord,  or  version. 

Reposition  of  the  prolapsed  cord,  as  the  milder  procedure,  should 
bo  first  attempted.  The  reposition  is  most  easily  accomplished  in  the 
knee-chest  position,  as  has  been  beautifully  demonstrated  by  Gaillard 
Thomas.*  By  the  simple  plan  of  reversing  the  direction  of  the  uterine 
axis,  all  the  conditions  which  had  previously  favored  the  descent  of  the 
cord  are  made  to  promote  its  return  into  the  uterine  cavity.  Thus  the 
intra-abdominal  pressure  is  removed,  the  amniotic  fluid  is  retained, 
the  head  is  easily  pushed  to  one  side  so  as  to  ])erinit  the  introduction 
of  t)ie  hand,  and  the  cord  tends  to  glide  by  its  own  weight  over  the  de- 
clivity furnished  by  the  anterior  wall  to  the  fundus.  The  loop  should 
be  seized  in  the  hollow  of  the  hand,  and  should  be  carefully  sheltered 
from  pressure.  It  should  be  shoved  beyond  the  greatest  circumference 
of  the  head,  and,  where  possible,  to  the  back  of  the  child's  neck.  As 
in  all  cases  where  the  hand  has  to  be  passed  through  the  cervix,  the 
nterus  should  be  sustained  by  pressure  from  without.  With  the  ad- 
vent of  a  pain  all  manipulation  should  cease,  to  be  renewed,  however, 
as  relaxation  follows.     If  the  replacement  proves  successful,  the  hand 

*  TnoxAS,  "  Postunl  Treatment  of  Prolapsed  Funiii,"  "  Trans,  of  the  Kew  York  Acad. 
of  Med.,"  1858. 
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Ehould  be  withdrawn  p;radnally,  whilo  the  head  becomes  fixed  in 
lower  segment.     This  latter  result  may  frequently  be  expedited 
jadiciouely  directed  external  pressure.     As  a  precaution  a;:fainst 
lapse,  the  patient  lihould  be  placed  iu  the  latoru-proiio  {lositioD,  wit 
the  hipa  elevated  by  a  pillow. 

The  Pvlura.  7'rtitlmfnl  0/ ProJu/ite  of  the  Fuai*. — K.  F.  J.  BIrobaam  •  fiod 
thai  quite  (rc<iac-nt  ravntiori  hoH  bc<vii  nrnJe  by  autliom  of  tbc  ndvantjuros  to  I 
derived  from  ponluro  In  tlio  trciitiiioiit  of  CMtjs  of  pro1a|>ttod  funis.     T)i 
Cau)[>«r,  piililifilic*]  nbont  the  middle  of  the  seTuutcenth  oonturv,  tiji 
to  by  Kiestra,  be  hud  no  iiieiint  of  obtuining  acccm  to.     Doventer  I  c(>u»id« 
8ubj«ct  of  pruInpHcd  funis  in  extttuo,  tolces  np  its  different  inodifli-alioiis,  ftai 
apon  pnrturltiuii  and  tliu  life  of  the  child,  and  the  treatment  itdemnnda.    In  ca 
where  the  cord  wax  [ircsso<l  ngninst  cither  ilium,  ho  directed  to  plai>e  the  wuaia 
upon  the  corresponding  side,  witli  raised  pelvis,  and  with  the  hand  (right  hand  I 
on  the  left  side,  and  tiee  tenn)  to  lift  the  head,  replace  the  cord,  then,  as  secme 
advisable,  either  to  bring  the  lieix)  into  the  pelvi«,  or  to  turn  and  extract  b;  ' 
feet.     When  the  cord  was  pressed  ngniust  the  pnbes  or  the  sacrnm,  he  fldvised 
that  the  midwife  »hoiild  place  the  woiiiiin  u|>ou  her  knedt)  vrilh  her  bodjr  throira  _ 
forward,  nnd  that,  in  thi;j  po.sition,  tlie  accoucheur  should  rai»o  the  head  and 
return  the  cord;  if  the  wotriun  HliouJd  be  too  weak  for  thin,  she  ^hottld  be  place 
opon  the  «ide  with  one  lirab  drawn  up  under  the  bodjr.    John  Mowbray  {  1 
riiea  that  the  woman,  if  ttrong  enough,  should  bo  placed  upon  her  knees  and 
elbow*  in  ca«os  where  the  cord  lies  next  the  sacrum  or  the  pubes.      lienr 
Brncken,  a  pupil  of  Boerhaave,*  proposed  returning  the  funLs  in  head  preventj 
tioiiit,  with  the  woinuu  |>laoed  Dpon  the  knees,  and  atlvrwurd  to  bring  the  feti 
head  into  the  i>clvis.     Liidwig  Wilhelra  von  Knoor|  devoted  a  long  chapl«r  to 
funis  presentations.     IIu  suys:  "  Introduce  the  hand  »o  soon  as  the  membrane 
rupture,  and,  according  to  the  position  of  tlie  child,  perform  either  podalic 
cepbnlic  version,  placing  the  woman  ut  the  same  time  upon  her  knees  to  prevrn 
the  protrusion  of  the  cord,"     George  Daniel  Boeasol*  recommends  turning 
cases  of  funis  preseiitution,  nnd,  in  cases  of  dillicnlty  to  perform  version,  witi 
the  wom.in  placed  upon  the  kuo<?s.     In  recent  times.  Van  Ritgvn  has  certain!; 
been  the  most  ardent  partitum  of  postural  metliiHls  of  treatment.     In  his  woi 
entitled  "  A Dzeigen  dcr  nicchanischon  IlQlfen  bei  £ntbin>lungcn,"  published 
1820,  ho  recommends  thorn  in  a  great  variety  of  circumstances,  but  not  then  fo 
prolapse*!  funis:  but  in  his  "  Lehr-  und  [landbuch  dcr  Ucburtshttlfo  far  ilcbsni^ 
men  "  (Mainz,  188S)  be  rays:     "  When  the  funis  presents,  the  midwife  shonli 
instantly  send  for  the  nccouchoor;   iiieanwhilo  she  ehould  herself  place  tli 
woiiuui,  if  (ttrong  enough,  npon  her  kneos  and  elbows,  and  nttoinpt  Uie  replace 
UK-nt  of  the  cord;  if  the  woman  is  too  weak  to  admit  of  this,  she  should  I19 
placed  upon  her  side,  with  clevntod  pelvis.     That  side  sliould  be  choceu  upon 


•  "  MoD»l«8chr.  C  Oeburt»k.,"  October,  1867. 
f  "  Operstiooei  chirurgic®  oorutn  lumen  exhibentes  obstetricantltraB,'*  Lugd.  Daf^ 

J701. 

X  "  The  Female  Physician,  contohiing  all  the  Oiseosc*  loddent  to  that  Sex,"  Loa- 
don,  1724. 

*  "  Midwife's  Companion  ;  or  a  Treatise  of  Midwifery,"  London,  1737. 
I  "  Fnucn-Zlnimcr  Medicus,"  t.ol|isic,  1747. 
A  "  Grunillcgung  zur  IIcbammcn-Kuoit,"  Flcniburg  and  Leipslc,  I7S4k 
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wliioh  the  fonis  is  not  situated.  If  the  manipnlation  is  snccessful,  tbe  posture 
Bhoald  be  maintained  to  prevent  a  recurrence  of  the  prolnpae."  He  recommends 
tlie  position  upon  tlie  elbows  and  knees  for  cases  of  prolapsed  funis  und  trans- 
verse presentations  in  breech  or  foot  preseDtationa,  also  wliere  the  head  is  mov- 
^^^le  ahove  the  brim,  and  where  there  is  no  attainable  presenting  pnrt.  He  ad- 
^^■ises  returning  the  funis  high  up  with  the  Land,  and  then  to  let  it  fall  into  the 
^Hdterns,  where  it  would  no  lunger  be  subjected  to  prestiure.  After  reposition 
^B^Iace  the  woman  u|>on  her  side,  with  raised  pelvis.  Sometimes  the  postural 
'  method  suffices  without  any  manipulations.  Kiestra*  advises  the  poiiition  upon 
the  knees  and  elbows  in  casea  where  the  cord  is  felt  near  the  head  previous 
to  ruptare  of  the  membrane^  to  prevent  the  occurrence  of  prolupse.  After  the 
^rapture  of  the  membranes,  he  says,  the  same  position  .«hould  be  employed  to 
ilitate  the  return  of  the  cord,  and  should  be  maintained  until  the  head  is  fairly 
gaged  in  the  pelvis.  Where  the  position  could  not  be  endured  long  enough, 
counseled  placing  the  Woman  in  a  half-kneeling,  half-reoumbent  posture,  with 
le  side  supported  by  cushions.  Theobold,  in  1860,  hit  upon  the  same  idea.  lie 
nsidered  the  most  favorable  condition  for  tbe  return  of  the  funis  was  to  pluoe 
tbe  woman  upon  her  head,  but,  in  vit;w  of  the  difficulty  attending  tbe  execution 
f  this  munceuvru,  compromised  tbe  matter  by  suggesting  the  poeition  upon  the 
ibows  and  koee*. 

Tho  advantages  of  the  postuinl  method  in  the  ti«atment  of  prc- 
(psed  cord  are  beyond  all  question.  It  is,  however,  difficult  to  per- 
aade  tho  woman  to  long  maititain  so  constrained  an  attitude,  und  tbe 
cases  are  not  rare  where,  in  spite  of  gravity,  the  cord  is  expressed  from 
the  uleinne  cavity.  Efforts  at  replacement  should  not,  therefore,  be 
long  continued.  It  is  impossible  to  handle  tho  cord  for  any  lengthy 
period  without  enfeebling  tho  force  of  the  fetal  heart.  So  soon,  there- 
fore, as  it  becomes  evident  that  nothing  is  to  bo  gained  by  further  per- 
sistence, the  hand  should  bo  pushed  up  to  the  feet,  and  the  safety  of 
the  child  should  be  secured  by  speedy  extraction.  In  cases  of  con- 
tracted pelvis  the  question  of  version  must  be  decided  with  reference 
to  tho  interests  of  tho  mother,  as  a  difficult  breech  delivery  complicated 
bv  prolapsed  funis  offers  but  a  sorry  prospect  of  saving  the  life  of  the 
ciiild. 

If  the  membranes  rupture  and  the  cord  is  prolapsed  while  the  cer- 
vix is  still  narrow  and  rigid,  an  attempt  should  first  be  made  to  push 
back  the  cord  with  two  fingers  after  placing  the  woman  in  the  genn- 
pectoral  position.  As  a  rule,  however,  instrumental  replacement  will 
be  necessary.  I  have  been  in  tiie  habit  of  employing  for  the  purpose, 
as  recommended  by  Dudan,  a  large  English  catheter,  which  possesses 
the  advantage  of  forming  one  of  the  ordinary  properties  of  the  phy- 
sician. The  method  of  using  the  instrument  is  as  follows :  A  piece 
of  tape  should  fii^st  be  fastened  loosely  around  the  cord,  the  stylet 
should  then  be  made  to  emerge  at  the  eye  of  the  catheter,  and  a  loop 
of  the  tape  should  be  placed  in  the  angle  it  forms.     By  returning  the 

•  "  Xedcrl.  Weckbl.,"  .\pril,  1856. 
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stylet  and  pushing  it  forward  to  the  extremity  of  the  tube,  th 
held  firmly.  After  replacing  the  prolapsed  cord,  the  catheter  it  read- 
ily detached  hy  the  withdrawal  of  the  stylet.  Braun  von  Femwald. 
who  is  tlic  author  of  the  best  of  the  repositors  made  expressly  for  tic 
}>roliipsed  cord,  says  that  the  catheter  is  almost  the  ou\y  ioftmment 
to  which  he  now  resorts. 

Instrumental  replacement  is  apt  to  prove  a  veritable  labor  of  Siij- 
phus.     As  one  loop  is  pushed  up  another  comes  down,  or  the  entu* 

mass  is  returned  with  infinite  trou- 
ble to  the  uterus  only  at  once  h)  b« 
projected  into  the  vagina.    Roberton 
has  proposed  a  handy  plan  for  roch 
cases,  which. certainly  merits  «  ImL 
It  consists  in  first  passing  a  pii-ce  of 
twine  doubled   through  an  ela£tic 
catheter,  so  that  the  loop  ni:<'- 
appcaninco  at   the   eye.      1i 
this  loop,  a  loop  of  the  cord  sbouid 
be  drawn.     Tlie  ends  of  the  twine 
should  then  be  knotted  to  prevent 
them  from  slipping  ;   the  c 
should  l»e  armed  with  a  styJi  . 
should  be  pnsliod  upward  into  tk 
uterus,  carrying  the  cord  with  it. 
After  introducing  the  catheter,  the  stylet  should  be  withdrawn, 
the  instimmcnt  should  be  left  behind  to  keep  the  cord  from  again  | 
lapsing. 

In  one  case  Dr.  Ashford  •  succeeded  in  attaching  the  oord 
Oaricl  pessary.     The  latter  was  then  carried  into  the  aterus,  and  in* 
flated  to  prevent  its  expulsion. 

If  neither  the  cord  can  be  returned  nor  the  child  extracted,  it  V 
proper  to  try  by  Braxton  llicks's  method  to  convert  the  head  present*- 
tion  into  one  of  the  shoulder  or,  better  still,  of  the  breech,  in  order  bj 
80  doing  to  relieve  the  umbilical  vessels  from  pressure.  Of  coune,  if 
the  prolapsed  funis  is  associated  with  jwlvic  contmction,  the  rule  hen- 
tofore  given  to  consult  first  the  safety  of  the  mother  rcmaina  the 
guiding  one  in  practice. 

In  face  presentations  version  is  indic.itcd,  as,  owing  to  the  imper- 
fect manner  in  which  the  face  closes  the  uterine  orifice,  rcplaccmeot 
of  the  cord  is  not  likely  to  prove  succcsHful.      If  the  nj 
which  the  cord  makes  ita  way  into  the  vagina  is  proci 
lapsed  extremity,  the  latter,  of  course,  should  be  i)ushed  back  afUrr  the 
cord  has  been  retunied.     In  footling  oases  the  pressure  on  ihe  cord 

*F.  A.  AsoroRD,  "  '  Ballooaing  '  the  FroUpecd  Cmbilical  Cord,"  "  Am.  Jooi.  of  ( 
■tct,"  Ootober,  1878,  p.  746. 
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"floes  not  begin  until  long  after  the  extremities  can  be  reached  and 
utilized  for  extraction.  In  full  breech  coses,  where  the  size  of  the 
presenting  part  might  interfere  with  the  funic  circulation,  where  it  is 
]>o>sible  to  return  the  cord  with  the  hand  it  is  equally  practicable  to 
bring  down  an  extremity.  In  cross-births,  before  the  shoulder  becomes 
wedged  in  the  pelvis  the  cord  is  in  no  danger.  No  treatment  is  there- 
fore necessary,  except  that  indicated  by  the  faulty  presentation. 


» 


Suspended  Animation,  oe  Asphyxia  Neonatobcm, 

Definition. — The  term  suspended  animation  is  applied  to  such 
grades  of  congenital  asphyxia  in  the  living  new-bom  child  as  are  not 
incompatible  with  the  continuance  of  its  life.*  A  larger  number  of 
males  than  of  females  are  born  asphyxiated,  and  the  children  of  primi- 
jiara?  are  more  liable  to  this  condition  than  those  of  multiparae-t 

Etiology. — A  perfect  comprehension  of  the  etiology  of  susfKjnded 
animation  must  be  based  upon  thorough  knowledge  of  the  physiology 
of  ihtra-nterine  life  and  of  the  conditions  necessary  to  its  preservation. 
The  fa'tus  lives  only  by  virtue  of  its  connection  with  the  placenta,  in 
which  all  the  nutritive  elements  necessary  to  its  life  arc  transmitted 
to  its  circulation  from  the  maternal  blood,  which  in  turn  receives  and 
removes  the  products  of  retrograde  metamorphosis  occurring  in  the 
fetal  tissues.  The  placenta  performs  for  the  foetus  the  functions 
assumed  after  birth  by  the  digestive  and  respiratory  organs-l  The 
proper  performance  of  these  functions  is  indispensable  to  the  life  of 
the  f<£tus,  which  is  forfeited  so  soon  as  they  are  completely  inter- 
rupted or  imperiled  by  their  partial  abrogation — unless,  indeed,  the 
speedy  accomplishment  of  delivery  afford  the  extra-uterine  respiratxjry 
and  digestive  functions  an  opportunity  of  compensating  for  the  corre- 
sponding intra-uterinc  ones.  Since  the  alimentary  fluids  contained  in 
the  blood-pliisma  can  be  longer  dispensed  with,  without  prejudicial 
results,  than  the  oxygen,  the  cjiuse  of  fetal  death  or  of  6Unpendod  ani- 
mation is  chiefly  asjihyxia  from  deflcient  oxygenation."  The  causes 
of  the  interruption  in  the  diffusion  of  gases  and  of  the  consequent 
fetal  asphyxia  are  of  two  varieties  :  1.  Those  which  interfere  witii  pla- 
cental respiration  by  limiting  or  checking  the  maternal  supply  of  oxy- 
gen, as  in  cases  of  death,  of  grave  auJtmia,  of  anlc-partum  hsemor- 
rliage,  or  of  pulmonary  diseases  on  the  part  of  the  mother,  whereby 
the  amount  of  oxygen  in  her  blood  is  diminished.  2.  Those  which 
interfere  with  or  entirely  prevent  the  absorption  of  oxygen  by  the  fetal 


•8cHrLT«,  "  Dcr  Schcintod  yctijscborcncn,"  Jen»,  1871,  pp.  9,  101. 

f  Poprn.,  •' -MonatsMhr.  f  GeburUk.."  Bd.  xiv,  1865,  Sappleraent  Heft,  p.  87. 

t  ZwEIn:^  "  Die  Resp.  dcs  Fnetii!<,"  "  Areh.  f.  Gynnek.,"  Bd.  ix,  1876,  p.  8')4  ;  Fcmna, 
'•  Arch.  f.  r.ynick.,"  Cd.  ii,  18T«,  p,  818 ;  Bokbr,  "  MoDat«8chr.  £.  Ocbunst,"  Bd.  xxU, 
1863,  p.  408. 

*  SciwoEOCB,  "  Lcbrbucb,"  p.  714. 
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blood.  Among  tbe  latter  causes  may  bo  mentioned  torsion  and  com- 
])re8Biou  of  tho  umbilical  cord,  i)artial  or  complete  aeparation  of  \h$ 
placenta,  diminution  of  tbe  fetal  cardiac  action  by  cerebral  or  thoracic 
compression,  and  arrest  of  tbe  placental  circulation.*  In  cases  uf  nor- 
mal delivery  tho  extra-uterine  respiratory  function  a^niues  oootwJ 
so  soou  as  the  uterine  contractions  have  sut!iciontIy  compressed  dw 
placenta  to  prevent  proper  oxygenation  of  tbe  fetal  blood.  The  in- 
adequately oxygenated  products  of  disassimilation  are  here  Enp[Kei«l 
to  act  as  powerful  stimulants  to  the  medullary  respiratory  cenler,  »nJ 
to  produce  contractions  of  the  respiratory  muscles,  f  So  long  as  t)i« 
diffusion  of  gases  is  normally  provided  for  by  the  placenta,  do  stimu- 
lus is  conveyed  to  the  medulla.  When,  however,  this  source  of  aen- 
tion  for  tho  fetal  blood  is  removed,  spontaneous  respiration  mastil 
once  begin.  Most  authorities  are  of  the  opinion  that  this,  15  the  jirf 
ponderating  cause  of  the  first  extra-uterine  respiratory  movcmcnu.^ 
Chilling  of  tho  fetal  skin  by  the  atmosphere  is  held  by  Kristdkr.' 
and  regurgitation  of  the  placental  blood  toward  tbe  fetal  heart  bj 
Lah3,||  to  be  other  causes  of  the  firet  spontaneous  respirations.  B»- 
spiratory  movements  are  produced  in  the  manner  described,  whctliw 
the  interruption  of  fetal  haamatosis  occur  after  or  before  the  cxpuK 
sion  of  the  placenta  from  tho  uterine  cavity,  provided  the  respira- 
tory center  and  the  muscles  of  respiration  be  sufficiently  deTeloi«d 
to  respectively  originate  and  react  to  nervous  impulses.  In  each  «»• 
stance  the  thorax  is  dilated,  the  pulmonary  ca]>illaric3  are  filled  witli 
blood  by  the  right  ventricle,  and  whatever  surrounds  the  external  »i^ 
passages  is  aspirated,  if  these  be  permeable,  int<i  the  trachea  and  bron- 
chi. In  the  former  case  the  surrounding  medium  is  air,  tho  fctd 
blood  is  duly  aerated  and  the  extra-uteriue  respiratory  fanctiont  »■ 
cnrely  established.  When  respiration  begins  in  tho  uterine  cavity,  boW' 
«ver,  only  a  little  air,  and  that  in  exceptional  instances,*^  is  insjiirtd, 
while  mucus,  blood,  liquor  amnii,  vernix  caseosa,  and  meconiam  ue 
aspirated  in  considerable  quantities.  Aeration  of  the  fetal  blood  can 
not  now  bo  accomplished  by  either  method  of  respiration.  Tho  poi«oii- 
ous  products  of  tissue  disintegration  accumulate.  Tho  irritability  wf 
the  medullary  centers  diminishes.  Kespiratory  movements  boeonM 
infrequent,  and  are  finally  arrested.  The  heart  l>ecomo8  paralynd, 
and  the  fa*tus  dies  unless  delivery  bo  speedily  accomplished.  If,  now. 
the  child  be  extracted  asphyxiated,  but  not  dead,  its  condition  ia  aud 
to  be  that  of  suspended  animation. 

*  SpiEQELBERa,  "  Lchrbucli,"  p.  663.  f  5Vnito(nn,  op.  tit 

t  Schwartz.  "Arch.   f.  Gynack.,"   Bd.  i,  1870.  p.  S63;   Boxnn,   "  MoQaUsefar.  I  C* 
biirt»k.,"  Bd.  ixv,  186r..  p.  3.16  ;  ScniLTZE,  op.  at.,  p.  108. 

»  KRismLER,  "  MoDBt8»chr.  f.  Ocburtsk.,"  Bd.  xxv,  1866,  p.  3S7. 
I  Lahs,  '•  Arch.  f.  OvTiBek.,"  Bd.  ir,  1872,  p.  312. 

*  Babtschir,  "  Monatsschr.  f.  Gcburtak.,"  Bd.  ix,  18B7,  p.  2»<. 


rnoLArsE  of  thb  fvsu,  etc. 

ProTJdod  the  interference  with  placental  respiration  be  of  a  temj>o- 
ftry  character,  the  disturbances  of  the  fetal  functions  due  to  intru* 
'titorinc  respiration  may,  according  to  Schultze,*  be  com])ensatC'd  for 
in  tlie  following  manner :  Inspirations  occur,  at  firsst,  as  above  de- 
scribed, from  interruption  of  the  placental  circulation.  Since,  how- 
ever, the  medullary  respiratory  center  no  longer  receives  an  adequate 
supply  of  arterial  blood,  its  irritability  diminishes  and  respiratory 
movements  cease.  The  aspiration  of  blood  from  the  right  ventricle 
into  the  pulmonary  circulation  is  now  arrested,  and  the  placental  ves- 
sels are  refilled.  Owing  to  paralysis  of  the  pneumogastric  nerves,  from 
over-stimulation,  the  cardiac  activnly  is  restored,  and,  if  the  obstruc- 
tion to  the  placental  circulation  be  transitory,  the  placenta  will  rcas- 
sume  its  respiratory  function.  This  hypothesis  explains  the  fact  that 
foetuses,  which  are  known  from  observation  to  have  breathed  in  utero, 
are  Bomctimes  not  born  in  a  state  of  asphyxia.  Sus|)ended  anima- 
tion may  occur  without  antecedent  intra-uterine  respiration.  This  is 
the  case  when  disturbance  or  arrest  of  the  placental  functions  takes 
place  in  foetuses  so  immature  that  their  medullary  centers  can  not 
respond  to  the  irritation  of  insufficiently  oxygenated  disassiniiiativc 
products  by  originating  the  nervous  impulse  necessary  for  the  produc- 
tion of  respiratory  movements. 

Another  cause  of  suspended  animation  unattended  by  intra-uterine 
respiration  is  a  very  slow  progress  of  the  placental  resj)iratory  dis- 
turbance, and  a  consequent  gradual  diminution  of  the  amount  of  oxy- 
gen in  the  fetal  blood.  The  deficiency  in  oxygen  is,  at  first,  so  slight 
as  not  to  stimulate  the  medullary  center,  and  when  the  deficiency  be- 
comes more  marked  the  irritability  of  the  medulla  has  been  so  much 
depressed  that  it  is  no  longer  capable  of  originating  a  rosjjiratory  im- 
piilse.  In  this  case  the  faitus  dies  or  passes  into  a  condition  of  sus- 
pended animation  without  having  breathed  at  all.*  Compression  of 
the  fetal  brain  due  to  a  contracted  pelvis,  to  intra-cranial  ha;morrbage, 
to  the  use  of  the  forceps, f  or  to  delivery  in  breech  positions,  may  occa- 
sion death  or  suspended  animation  without  exciting  respiratory  move- 
ments. Tlio  rationale  of  such  cases  is  as  follows  :  Cerebral  compres- 
sion reduces  or  even  arrests  the  heart's  action  by  irritating  the  pneu- 
mogastric nerve.  The  placental  respiratory  function  is  thus  impaired, 
the  fetal  blood  is  consequently  deprived  of  oxygen,  and  the  irritability 
of  the  medulla  so  reduced  that  the  latter  can  no  longer  originate  re- 
spiratory movements. I  If  intra-cranial  extravasations  are  located  upon 
the  convexity  of  the  cerebrum  they  are  comparatively  innocuous,  since 
the  medulla  is  not  compressed.  Their  most  pernicious  effect  is  natu- 
rally observed  when  they  are  situated  at  tiio  base  of  the  brain.     It  ia 

•  ScarLTZX,  op.  til.,  pp.  108  a  trg. 

t  DoHM,  "  .\rch.  f.  GjTiaek.."  I5d.  t!,  1S74,  p.,  865. 

i  FuAKSENBACSEK,  "  MooaUscUr.  f.  ticburtsk.,"  BU.  xr,  18C0,  p.  86& 
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doubtful,  uccording  to  Schwartz,*  whether  intnv-atcrioo  respintii 
without  iwphyxin,  may  ever  result  from  cerebral  oompreasioo,  aa 
niuiiitniiied  by  Poppel.f 

Morbid  Anatomy. — Schultze  recognizes  two  stages  of  srupeiHletl 
unimalion,  which  correspoud  to  the  terms  asphyxia  livida  and  jii. 
usually  employed  to  designate  these  ru.H{>eut.lvc  coiiditiuus.^      — 
buuiidury-liiie  between  the  two  stages  is  marked  by  the  loss,  on  the 
part  of  the  muscles,  of  their  tonic contnictility.     lu  the  first  atiif 
musculiir  tone  is  still  preaerrcd.     Although  there  ore  nospoutui 
muscular  ooutractions,  the  extremities  aro  not  completely  rcUucod,  aor 
does  the  head  drop.     lU-flox  movementji  are  coKily  producwl  bvHurfoce 
irriUitiiin.    The  skin  is  dusky-red  or  cyuuotic,  the  cutaneous  TO^at'ls  ore 
turgid,  tiio  conjuiictiviB  injected,  and  the  eyeballs  protruding.     The 
cardiac  and  umbilical  pulsations  are  slow  but  forcible.     The  umbili<^^ 
vessels  ore  fully  distended.    Uespiratory  movements  usually  occur  ^'O^^l 
after  u  certain  intervul.     Thoy  are  at  tirst  feeble,  supcrficiul,  ami  at- 
tended  by  facial  contortions,  but  soon  become  more  powerful.     The 
increased  deficiency  iu  oxygon,  occasioned  by  delivery,  often  fumishci 
to  the  medulla,  in  this  stage  of  sus{>endcd  animatioi\,  a  stimulus  of 
Butficicnt  intensity  to  cause  spontuuodus  respiratory  movements.     The 
same  result  is  attained  by  irritation  of  the  surface.    If  respiration  does 
not  ensue,  from  either  cause,  the  child  posses  into  the  second  stage  of 
asphyxia. 

In  the  second  sliige  of  suspetided  animation,  or  asphyria  pallk 
the  children  are  exceedingly  ansemic.     The  conjunctiva  are  withoi 
luster ;  the  surface  is  cold  ;   the  R])hincters  are  relaxed  ;  the  lim 
head,  and  lower  jaw  hang  loosely  down.     Rotlcx  movements  do  n( 
occur.     The  cardiac  beats  are  frecjuent  ond  feeble.     The  nmbili 
pulse  is  almost  or  quite  imperceptible.     Thu  umbilical  vessels 
empty.     Either  no  spontaneous  respiratory  movements  occur,  or  th 
are  few,  8nttp|>ing,  and  produced  by  the  diaphragm  witliout  the  pi 
tiei])ation  of  the  facial,  nasal,  or  maxillary  muscles.     The  respiratioi 
arc  ineffectual,  since  a  post-mortem  examination  reveals  little  or  no 
in  the  bronchi,  which  are  usually  filled  with  fluid  matter,  and  gin 
no  riles  are  heard  during  the  n>spiratory  efforts.     The  medulla  in 
completely  paralyzed  that  the  stimulus  of  the  increased  deficiency  i 
oxygen,  attendant  upon  delivery,  merely  produces  these  futile  respi 
tor)'  efforts.     Should  artificial  means  succeed  in  restoring  the  chil 
the  first  signs  of  its  resuscitation  will  bo  refilling  of  the  cutaneo 
capillaries  and  returning  muscular  tonicity.     The  morbid  anntomi 
features  ef  suspended  animation  vary  according  as  that  condition  h 
or  has  not  been  attended  by  intra-uterine  respiration.     In  the  latt 
case  the  blood  is  dark  and  uncoagalatod.     The  pulmonary  vessels  ai 

♦  ScBWAlinE,  "  Arch.  I  Gjmick.,"  Bd.  I,  1870.  pp.  3flS,  877. 

f  PorriL,  op.  oil.,  p.  &7.  \  Sobultze,  op.  tit.,  pp.  6,  ISO,  14' 
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widely  distended.  The  lunga  are  enlarged,  heavy,  and  of  a  dark>rcd 
color.  Numerona  pulmonary,  subplcnral,  snbpericardial,  and  suben- 
docardial ecchymoses  are  present  The  pulmonary  extravasations  are 
more  extensive  than  in  cases  of  asphyxia  accompanied  by  intra-utorine 
respiration,  for  the  reason  that,  in  the  latter,  the  aspirated  fluids  offer 
a  certain  support  to  the  distended  capillaries.  Pulmonary  congestion 
aud  ecchymosis  may  be  absent  if  the  inspirations  were  ineffectual,  in- 
frequent, and  of  short  duration.  The  obstruction  of  the  pulmonary 
circulation  further  produces  venous  congestion  of  the  surface,  of  the 
abdominal  organs,  and  of  the  encephalon,  resulting  in  subconjunctival, 
meningeal,  and  cerebral  haemorrhages.  Ecchymoses  may,  also,  be 
found  beneath  and  upon  the  pericranium.  Aside  from  the  estrava- 
sated  blood,  no  foreign  matters  are  found  in  the  bronchi.  The  absolute 
proof  that  the  asphyxia  of  still-bom  children,  or  of  those  born  in  a 
moribund  condition,  was  attended  by  intra-uterine  respiration  consists 
n  the  discovery,  within  the  bronchi,  of  substances  introduced  by  tho- 
■Tacic  aspiration.  When  the  proof  is  lacking,  inspiration  may  still 
have  occurred,  but  the  entrance  of  foreign  bodies  has  been  prevented 
through  occlusion  of  the  nose  and  mouth  by  portions  of  the  membranes, 
or  by  close  apposition  to  them  of  the  maternal  soft  parts.  The  quan- 
tity of  aspirated  material  will  depend  tipon  its  character  and  the  force 
of  the  inspirations.  The  tough  cervical  mucus  penetrates  only  to  the 
trachea  and  primary  bronchi.  The  liquor  amnii,  containing  meconium, 
vemix  caseosa,  and  blood  and  downy  hairs,  may  even  reach  the  ter- 
minal bronchioles.  If  air  had  found  an  entrance  into  the  uterine 
cavity,  it  is  also  present  in  the  bronchi,  and,  exceptionally,  in  the 
stomach  and  duodenum.  The  dilatation  of  the  Eustachian  tubes,  as 
a  consequence  of  the  first  inspirations,  permits,  in  some  instances,  ac- 
cording to  Wendt,*  the  penetration  of  liquor  amnii  into  the  middle 
ear.  The  pulmonary  ecchymoses  are  less  numerous  and  extensive  in 
asphyxia  attended  by  intra-uterine  respiration  than  in  the  other  va- 
riety, for  reasons  above  stated,  but  congestion  and  extravasations  in 
the  abdominal  and  cerebral  organs  are  quite  as  constant  and  impor- 
tant. 

Diagnosis. — An  important  diagnostic  symptom  of  beginning  as- 
phyxia is  diminished  freijaency  of  the  fetal  heart-beats,  due  to  inhibi- 
tion of  the  placental  respiration.  This  has  uo  significance  if  it  be 
manifest  only  during  the  pains,  since  it  is  then  a  physiological  occur- 
rence due  to  the  mechanical  comprossion  of  the  foetus  or  to  expression 
of  the  placental  blood  into  the  fetal  vessels.  If  it  persist,  however, 
during  the  interval  between  the  pains,  and  be  progressive,  it  is  of  seri- 
ous import,  betokening  either  considerable  conijiression,  or  irritation  of 
the  medulla  by  an  excess  of  deoxygenated  blood.  The  diminished 
frequency  is  sometimes  succeeded  by  increased  rapidity  of  the  cardiac 
*  SriEGEbBuui,  "  Lcbrbucb,"  p.  667. 
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contractions,  indicating  paralysis  of  the  pneumogastric,  and, 
quently,  a  more  advanced  stage  of  suspended  animation.*     Thia 
creased  rapidity  is,  probably,  invariably  preceded  by  the  diminisb 
frequency  of  the  heart's  action  already  alluded  to.     The  crucuation  ( 
meconium  is  also  diagnostic  of  asphyxia,  provided  it  be  not  merc-ly  I 
result  of  the  mechanical  compression  exerted  upon  the  child  in  br 
presentations.     The  appearance  of  the  meconium  is,  probably,  dae  h) 
the  increased  intestinal  jwristalsis  attendant  upon  asplu^xia,  oltli 
perhaps,  in  part  occasioned  by  relaxation  of  the  sphincters  an-i 
pression  of  the  abdomen  by  the  contracting  diaphragm.     The  dis- 
charge of  meconium,  accordingly,  usually  attends  that  form  of  siu- 
pended  animation  in  which  intra-utcrine  respiration  has  occnrrcd,  uvi 
is  absent  in  those  cases  of  gradually  induced  asphyxia  nnaccompaaiei 
by  respiratory  efforts.     The  differential  diagnosis  between  tliese  two 
varieties  is  completed,  after  delivery,  by  the  detection  of  broochitl 
rdles,  due  to  the  aspiration  of  intra-uterine  fluids,  in  all  cases  of  ioti»> 
uterine  respiration  except  those  in  which  the  external  air-passagn 
were  occluded.     The  discharge  of  meconium  is  sometimes  not  in- 
dicative of  any  pathological  condition.     Schnltzef  detected  intni    ' 
ine  respiration  by  abdominal  auscultation,  as  well  as  by  intra-i. 
palpation,  and  numerous  observers  have  heard  the  vayilus  uten'nuA,  or 
intra-uterine  cry,  which  bears  testimony  to  the  entrance  of  air  into  tbf 
nteras,  and  to  the  oocurrencc  of  respiratory  movements.  J     When  de- 
livery has  been  partially  accomplished,  the  diagnosis  of  :i 
easily  made  from  the  failing  fetal  pulse,  the  cyanosis,  the  i_.   ..,..  .. 
spiratory  efforts,  and  the  relaxation  of  the  child's  mosclcs. 

PrognOEds. — The  prognosis  depends  largely  upon  the  grade  of  t!M 
asphyxia,  although  the  cause  of  the  latter  is  of  still  greater  aigniS- 
cance.  Suspended  animation  which  is  not  accompanied  by  intra- 
uterine respiration  offers  the  best  prospects  for  resuscitation.  Tbe 
chances  are  smaller  if  inspiration  has  occurred,  and  the  worst  prog^ 
nosis  is  afforded  by  the  occurrence  of  respiration  when  the  noso  ojid 
mouth  are  occluded,  on  account  of  the  graver  derangement  of  iLe 
fetal  circulation,  and  the  more  abundant  pulmonary  cxtraTaMtion«. 
The  presence  of  a^ipirated  foreign  substances  clouds  the  prognosis  Ur 
interfering  with  efforts  at  artificial  respiration,  and  by  acting  u  tbe 
exciting  cause  of  atelectasis  and  of  lobular  pneumonia.  The  prognosis 
is  also  rendered  grave  by  the  occurrence  of  intra-cranial  haomorrhagio. 
The  mortality  of  asphyxiated  children  in  the  first  eight  days  aftw 
delivery  is,  accoitling  to  Poppel's  statistics,*  seven  times  greater  th&n 
that  of  children  bom  unospbyxiated,  and  the  mortality  in  tbe 

*  tttntr:,  "  Houtsschr.  f  Ocburtsk.,"  Bd.  xrlii,  1863,  Sapplem.  Ilcft,  p.  481 
f  ScHrLTZE.  op.  rit ,  p.  127. 

t  Rrixtkller,  "  MonttsBchr.  f.  Gdmrtsk.,"  Bd.  iir,  18*6,  p,  821  ;  BABTScms.  /Ii 
Bd  ix,  18&7,  p.  294 ;  Uatcb,  lOid,  Bd.  xiT,  \%65,  p.  341.  ■  ('OPTKl,  cyn.  <^,  p.  if. 
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in  direct  proportion  to  the  duration  and  gravity  of  the  sus- 
I^cnded  animation. 

Treatment. — Three  indications  are  to  he  fulfilled  in  the  treatment 
of  susiK-nded  animation  :  1.  The  child  must  he  speedily  delivered,  so 
that  it  may  inspire  pure  atmospheric  air  ;  2.  The  aspirated  substances 
which  occlude  the  air-passages  must  he  removed,  iu  order  that  the  air 
may  reach  the  alveoli ;  3.  If  the  asphyxia  be  so  profound  that  no 
Bpoutaneous  respirations  occur,  the  required  air  must  be  supplied,  the 
abrogated  function  of  the  medulla  restored,  and  the  cardiac  activity 
awakened  by  artificial  respiration. 

First  Stage. — The  first  step  in  the  resuscitation  of  still-born  chil- 

ren  consists  in  clearing  away  the  mucus  from  the  upper  respiratory 
ssages.     This  can  pretty  generally  be  effected  with  the  little  finger. 

n  other  cases  it  may  be  advisable  to  lay  a  towel  over  the  child's  lips 
and  practice  mouth-to-mouth  insufflation.  By  this  method  little  air 
enters  the  lungs,  but  it  is  of  great  service  as  a  means  of  expelling 
mucus  from  the  nasal  passages.  If  abundant  rales  announce  the  pres- 
ence of  fluids  in  the  larynx,  trachea,  and  bronchi,  they  should  be 
removed  by  aspiration  with  a  small  elastic  catheter  (No,  G  or  8)  passed 
through  the  glottis.  I  have  made  great  use  of  the  catheter  for  the 
purpose  mentioned,  and  believe  it  has  been  the  means  of  saving  a 
good  many  lives.  I  have  never  seen  any  harm  from  its  cautious  em- 
ployment. In  introducing  the  tube,  the  point  should  he  guided  down- 
ward by  the  index-finger  placed  behind  the  epiglottis,  at  the  upper 
posterior  border  of  the  larynx.  Only  a  very  clumsy  manipulator  could, 
as  has  been  suggested,  perforate  with  an  elastic  catheter  the  walls  of 
the  larynx  or  trachea.  By  means  of  catheterization  we  are  able  not 
only  to  clear  away  mucus  which,  inspired  into  the  smaller  bronchial 
tubes,  would  eventually  lead  to  death  from  atelectasis,  but  we  are  ena- 
bled to  transfer  air  directly  from  our  own  lungs  into  that  of  the  child. 
Usually  this  is  not  necessary.  The  stimulus  imparted  to  the  laryn- 
geal mucous  membrane  often  produces  spontaneous  respiration.  As  a 
rule,  after  the  removal  of  the  aspirated  fluids  respiration  may  bo  ex- 
cited by  ordinary  cutaneous  stimuli,  such  as  sprinkling  the  face  with 
cold  water,  rubbing  the  hack  with  flannel,  pouring  a  little  whisky  or 
brandy  from  a  height  upon  the  epigastrium,  flagellation  of  the  nates, 

r  alternately  immersing  the  child  in  hot  and  cold  water.  The  cord 
should  not  be  ligated  so  long  as  its  vessels  continue  to  pulsate,  in  order 
that  all  available  placental  blood  may  pass  into  the  fetal  circulation. 
Should  these  measures  prove  unavailing,  artificial  respiration  must 
resorted  to.  If  the  child  is  feeble,  and  the  beating  of  the  heart  is 
.ircely  perceptible,  it  should  be  wrapped  in  warm  clothes  and  the 
catheter  should  be  introduced.  The  obstetrician,  after  expelling  the 
reserve  air  from  his  lungs,  should  then  take  a  deep  inspiration,  and 
slowly  breathe  through  the  tube  into  the  lungs  of  the  child.     If  the 
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catheter  has  been  proporlj  introdncod  the  thorax  will  no»  be  ( 
to  expand.     To  imititto  expiration,  slight  pressnro  shoald  be  mado 
upon  the  sternum,  and,  aa  the  uir  escapes,  it  will  be  heard  to  make  a 
blowing  noise  in  iu?  {(ossjigo  throut'li  the  tube.     By  puticoce.  if  oniyiit 
the  outset  the  heart  bent  at  ull,  the  circulation  will  be  found  to  bccot 
stronger,  the  child  will  lose  its  excessive  pallor  or  lividity,  aocordiu 
to  the  stage  of  asphyxia,  and,  as  the  sensibility  is  restored,  spoutaneoa 
respiratory  efforts  will  be  made.     The  danger  of  injuring  the  deliiMfc 
pulmonary  tissue,  and  of  producing  either  interstitial  or  suliplfur 
emphysema  by  insufflation,  oppeurs  to  mo  to  be  exaggerated.      Tfa 
catheter  never  exactly  fills  out  tlie  trachea.     Any  excess  of  air,  ther 
fore,  will  find  itd  exit  by  the  mouth,  rather  than  through  the  tissue 
If  the  child   be  strong  and  well  develnjMsd,  and  the  hvart  bci 
strongly,  I  can  heartily  uidorse  the  fallowing  raetiiod  rocommcnc 
od  by  Schultzo :    After  ligation  and  section  of  the  cord,  the  chiV 
should  bo  grasped  in  such  a  manner  that  the  operator's  thumbs  slu 
rest,  on  either  side,  upon  the  anterior  tlioracic  wall,  while  the  indej 
finger  occupies  the  axilla,  and  the  remaining  fingers  are  placed  dia 
nally  across  the  back.     The  child  is  then  allowed  to  hung  at  nrm'd 
length  between  the  knees  of  the  obstetrician,  ita  face  iKMng  turned 
the  front.     In  this  position  the  pectoral  muscles  are  made  to  draw  th 
superior  ribs  upward,  the  abdominal  muscles  draw  the  inferior  rili^ 
downward,  and  tiic  weight  of  the  liver  causes  the  descent  of  tlie  dia 
jjhrngm.     By  these  means  the  capacity  of  the  chest  is  increased  and 
inspiration  is  produced.     The  child  is  next  swnng  upward,  until  tha 
arms  of  the  operator  reach  an  almost  horizontal  position.     Tl)o  swinj 
ing  motion  is  then  arrested,  flexion  occurs  in  the  child's  Inmbar  8})inu] 
region,  its  head  is  directed  downward,  and  its  lower  extremities  fall 
Blowly  toward  the  obstetrician,  until  the  whole  weight  uf  its  bodj  rests 
upon  his  thumbs.     By  this  motion  the  chest  and  abdomen  are  powcr-^ 
fully  compressed,  the  diaphragm  is  forced  upward,  and  an  clTiciciit 
expiration  results,  and  any  retained  adventitious  matters  are  expelled 
from  the  air-jms-sages.     An  inspiration  is  now  produced  by  revcrsinj 
the  direction  of  the  swing  and  returning  the  child  to  its  former  posiJ 
tion  uf  complete  extension,  by  which  munoMivro  the  chest  is  caused  to 
expand  and  the  diaphragm  to  descend.     This  procedure  is  rcpcJite 
eight  or  ten  times,  at  intervals  of  a  few  seconds,  after  which  the  child] 
is  placed  in  a  warm  bath,  in  order  that  iU  surface  be  not  too  greatlj 
refrigerated.     Should  signs  of  roturniug  vitality  be  now  manifested^ 
alternate  immersions  in  cold  and  hot  water  may  again  be  employed. 
Should  no  spontaneous  respirations  occur,  the  swinging  may  be  re- ! 
peated,  alternating  with  baths,  until  breathing  begins  or  the  heart  i 
ceases  to  beat.     Faradization  of  the  phrenic  nerves  is  recommended 
by  Pernice,*and  often  furnishes  excellent  results  ;  but,  us  a  battery  in j 
•  ruaioi,  "  MojutsMshr.  t  Geburtak.,"  Bd.  uill,  1864,  p.  S17. 
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good  order  is  rarely  on  band  in  a  moment  of  emergency,  the  practice 
is  of  limited  applicability. 

Second  Stage. — In  the  second  stage  of  asphjiia,  the  child  shonld 
bo  wrapped  in  wurm  flannels,  and  should  bo  subjected  to  as  little  dis- 
turbance as  possible,  since  its  vitality  is  at  so  low  an  ebb  that  active 
movements  may  easily  extinguish  the  faint  spark  of  existence.  After 
the  removal  of  the  foreign  substances  from  the  air-passages,  insuffla- 
tion by  means  of  the  catheter  should  be  carefully  resorted  to.  When 
the  color  returns  to  the  skin,  and  the  heart's  action  is  restored,  arti- 
ficial respiration  shonld  be  maintained  by  means  of  Sylvester's  method, 
which  is  preferable  to  that  of  Schultze  in  feeble  children,  as  it  involves 
less  exposure  and  less  violent  manipulations.  In  Sylvester's  method* 
the  child  is  placed  upon  its  back  with  the  shoulders  raised  sufficiently 
to  prevent  the  chin  from  falling  forward  on  the  breast.  The  tongue 
is  drawn  forward  to  maintain  a  free  entrance  of  air  into  the  windpipe. 
To  imitate  the  movements  of  deep  inspiration,  the  operator  grasps  the 
arms  above  the  elbows,  and,  raising  them  upward  by  the  sides  of  the 
head,  he  extends  them  gently  and  steadily  apward  and  forward  for  a 
few  moments.  At  the  same  time  the  feet  should  be  fixed.  Accord- 
ing to  Chauipneys,  the  effect  produced  is  more  than  twice  as  great 
when  the  arms  are  everted  as  when  the  arms  are  inverted.  This 
ho  attributes  to  the  mode  of  insertion  of  the  pcctoralis  major  muscle 
into  the  outer  lip  of  tiie  bicipital  groove,  evcrsion  naturally  rendering 
this  more  tense.  Expiration  is  effected  by  turning  down  the  arms 
and  pressing  them  gently  but  firmly  against  the  sides  of  the  chest. 
When  the  process  has  been  repeated  a  few  times,  the  warm  bath 
should  be  employed  to  prevent  undue  refrigeration  of  the  cutaneons 
surface.  The  movements  described  should  be  alternated  with  the 
baths  until  spontaneous  respiration  is  maintained  or  the  case  becomes 
hopeless.  In  prematurely  delivered  asphyxiated  children  these  meth- 
ods are  inapplicable,  since  the  thonicic  walls  are  so  yielding  as  not 
to  undergo  the  changes  of  form  requisite  to  the  success  of  the  meth- 
ods described.  In  such  cases  insufflation,  through  the  catheter,  fol- 
lowing aspiration,  of  the  foreign  bodies  in  the  air-passages,  is  the  only 
available  treatment.  If  the  efforts  at  resuscitation  bo  successful,  the 
child  must  for  the  first  few  days  after  its  birth  be  kept  particularly 
wurm  and  be  regularly  nourished,  f 

♦  SrLTisnu,  "  Tbc  Discovcrr  of  the  Pliysiologicol  Methcxl  of  Inducing  Respiration  in 
Cases  of  Apparent  Death  from  Drowning,  Chloroform,  Still-birth,  Noxious  Gases,  eU;.," 
8d  ed.,  ISaS;  "  The  True  Physiological  Method  of  restoring  Persona  apparently  Drowned 
or  Dead,  and  of  reHiisciUting  Still-bom  Children,"  London,  1858. 

f  The  lubotitutioD  of  Sylvester's  method  for  lho»e  of  llarshall  IIbII  and  .Schntwder, 
ai  given  In  the  first  edition  of  this  work,  is  due  to  the  rer)-  careful  and  sntisfnctory  Id- 
TestigalioDS  of  Francis  Henry  Chatnpneys  In  refercnoo  to  the  amount  of  ventilation  se- 
sured  by  the  different  methods  of  artificial  respiration.    ("  Mcd..Chir.  Trans.,"  vol  lair.) 
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Collapse  and  Sudden  Death  DrBisio  Labob  asd  CmtDBiSi! 

Wc  hiivo  already  had  freqnont  occasion  to  mention  collapse  darit 
or  following  lubor  iis  ii  sciiucnco  of  hemorrhage,  or  of  injuries  to  whk 
the  genital  |ia8*uj;08  have  been  eubjected.  Syncojic  is  not  un  nncoii 
mon  reiult  of  exhaustion  following  prolonged  labor,  or  even  nor 
labor  in  women  with  exceptionally  sensitivo  nervous  orfrauizatiot 
Again,  it  may  be  caused  by  the  cerebral  nntemia  produr  ■ 
cession  of  blood  from  the  nerve-centers  when  the  inti 
pressure  is  suddenly  diminished  by  the  rapid  emptying  of  the  uter 
Temporary  Fyncope,  if  followed  by  complete  restoration  of  the  no^ 
mal  circulation,  has  no  positive  prognostic  significance.  Whore,  ho» 
ever,  the  pulse  continues  feeble  and  rapid,  it  should  be,  eren  in  tl: 
absence  of  other  grave  symptoms,  a  subject  of  profound  concern.  Tli 
arteries  then  gra<lually  become  empty,  while  the  large  venous  tninl 
(111  with  blood,  and  the  sluggish  current  predisposes  to  the  formatioq 
of  thrombi. 

Apart  from  mch  rare  accidents  as  cerebral  apoplexy,  or  heart  nipt 
ure,  or  fatal  endings  from  hiemorrhage,  from  jmlmonary  cou  q 

and  a'dema,  from  eclampsia,  from  inversion  and  rupture  of  tin 
and  acute  septiciemiu,  the  causes  of  sudden  death  arc  to  Ih)  found  iiti 
pulmonary  embolism,  in  the  entrance  of  air  into  the  circulation,  and' 
in  shock. 

On  Thrombosis  and  Embolism. — Tlirombi  owe  their  importance  to 
the  disposition  they  possess  to  disintegrate  and  form  emboli,  which  an) . 
swept  along  by  the  circulation  until  arrested  by  the  diminished  calibcrj 
of  the  peripheral  vessels.     A  small  clot  forming  in  the  left  side  of  tha[ 
lieart  may  block  up  an  artery  in  the  brain  or  in  either  an  upper  or  lower! 
limb.     The  symptoms  of  the  lesion  in  the  latter  case  arc  the  absence | 
of  pulsation  in  the  artery  below  the  thrombus,  with  pain,  coldnew  of 
the  surface,  paralysis  of  the  nerves  of  motion  and  sensibility  if  the 
arterial  obstruction  be  stidden  and  complete,  and  in  some  cases  gan-| 
grcne  of  the  extremity  ufTectt-d.* 

Of  much  more  common  occurrence  are  venous  thrombi.  Indecdij 
it  may  be  stated  that  thrombosis  of  the  veins  furnishes  the  most  frc-| 
tjucnt  cause  of  sudden  death  in  labor  and  during  the  pucrpi'ml  period. 
As  a  rule,  the  clotting  takes  place  in  the  femoral,  the  pelvic,  or  tbel 
uterine  veins.  Spiegclbergf  states  that  the  emboli  which  become  de-l 
(ached  during  or  shortly  after  labor  proceed  from  clots  formed  at  tho| 
site  of  the  jdacenta. 

When  the  placenta  is  partially  detached  during  labor,  or  the  utomtj 
docs  not  properly  contract  after  the  birth  of  the  child,  sudden  h(cmor-| 

•  nARKiiR,  "  The  Piicrpcrnl   Diaoanw,"  p.  S57 ;  Baucis,  "  ThrombocU  »nd  Emboli  olj 
L^lDS-ia  Women,"  "  ObsU  Tran«  ,"  vol.  iv,  p.  SO. 
\  Snutuino,  lor.  cit.,  p.  061. 
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rhage,  followed  by  syncope  or  marked  weakening  of  tbo  heart's  action, 
may  lead  to  tbe  formation  of  large,  soft  clots,  extending  from  the  open 
mouths  of  the  sinuses  in  the  direction  of  the  heart.  These,  by  snddeu 
movements,  by  the  douche,  or  under  a  powerful  contraction,  such  as 
oftentimes  follows  the  rupture  of  tho  membranes  or  ti»e  expulsion  of 
the  fffitus,  may  be  set  adrift  from  their  moorings,  and  be  washed  up- 
ward through  the  vena  cava  to  the  right  side  of  the  heart,  and  thence 
to  tiie  branches  of  the  pulmonary  artery. 

It  has  been  assumed,  though  not  without  question,  that,  owing  to 
the  large  proportion  of  fibrin  in  the  blood  during  pregnancy  and  child- 
bed, it  is  possible,  when  the  heart's  action  is  feeble,  for  spontaneous 
coagulation  to  take  place  in  the  pulmonary  artery.  This  theory, 
originally  broached  by  Meigs,  has  been  warmly  supported  by  Playfair 
and  Barker.  Clinically,  many  striking  facts  have  been  adduced  in  ita 
support.  Playfair  argues  that,  when  dyspnoea  precedes  |)hlegma8ia 
dolens,  the  same  causes  which  have  led  to  thrombosis  of  the  femunil 
vein  have  antecedently  been  at  work  in  the  formation  of  coagula  in  tho 
pulmonary  artery.  But  tho  post-mortem  evidence  of  such  a  connexns 
is  not  conclusive.  Dr.  Mary  Putnam  Jacobi  has  reported  the  case 
of  a  patient,  dying  five  hours  after  labor,  where  pra^cordial  oppression 
and  dyspnoea  hiid  been  marked,  and  yet  no  lesions  whatever  were  found 
at  the  autopsy  to  account  for  tiiese  symptoms.  Nor  is  it  possible, 
when  we  consider  the  frequency  with  which  throrabosia  of  the  uterine 
veins  precedes  that  of  the  veins  of  the  thigh,  to  be  sure,  in  the  ab- 
seuce  of  a  post-mortem  examination,  that  the  dyspnoea  observed  by 
Playfair  may  not  have  been  due  to  an  embolus  from  a  clot  formed  in  a 
uterine  vessel.  I  would  not,  however,  deny  the  possibility  of  Phiy- 
fair's  hypothesis.  I  only  wish  to  emphasize  the  fact  that,  so  far  as  the 
evidence  goes,  it  lacks  tho  positiveness  of  a  scientific  demonstration. 
According  to  ail  ordinary  experience,  the  force  of  the  blood-current  in 
the  pulmonary  artery,  except  in  the  death  agony,  is  sufficient  to  pre- 
vent spontaneous  coagulation  from  taking  place.  Virchow,  has,  bow- 
ever,  pointed  out  that  any  of  the  few  minor  veins  opening  into  the 
right  auricle  may  be  the  seat  of  the  primary  thrombus,  and  give  rise 
to  a  large  secondary  thrombus  within  tho  auricle.     (Savage.) 

The  symptoms  of  stoppage  in  a  large  pulmonary  vessel  are  intense 
dyspnoea,  air-hunger  (to  use  an  expressive  German  term),  fluttering 
heart-action,  a  feeble,  rapid  pulse,  a  cold  skin,  and  striking  pallor  of 
the  countenance.  Death  may  follow  in  a  few  minutes,  or,  where  the 
main  trunk  is  free,  the  more  violent  symptoms  may  in  the  course  of  u 
half-hour  subside,  to  return,  however,  with  the  slightest  movement  or 
without  apparent  cause,  the  patient  dying  in  a  few  days  from  abnor- 
mal lowering  of  the  temperature,  from  dyspnoea  and  cyanosis ;  or, 
after  a  succession  of  attacks,  the  thrombus  may  be  absorbed,  and,  aa  I 
have  once  seen,  complete  recovery  may  take  place. 


038 


THE  PATHOLOGY  OP  LABOR. 


The  Entranoe  of  Air  into  the  Circulation.*— The  piusage  of  air  fr 
tho  utt-riuo  cavity  into  the  circulation   is  rendered    jKissiblc  by 
presence  of  ojwu  eiuuses,  or  of  sinuses  closed  by  soft,  oiwily  detaci 
thrombi.     Those  conditions  aro  always  present  previous  to  delivery  iu 
ease  of  partial  Beparution  of  tho  placenta,  nnd  in  tho  puerj 
CHpecially  iu  the  latter,  when,  owing  to  debility  on  tlie    i- 
loQgatioQ  of  labor,  tho  expulsion  of  the  ovum  has  been   followed  by 
imperfect  retraction. 

Air  may  be  forcibly  driven  into  the  uterus  by  means  of  tli©  nter 
or  even  tlio  vaginal  douche.     For  this  reason  the  »iphou  syringe  uhoii 
be  diecarded  from  midwifery  practice.     The  objection  to  the  coiitii 
ous  stream  furnished  by  a  vessel  placed  at  a  height  above  the  patient, 
ba«ed  upon  the  insullicient  force  of  the  current,  is  purt'ly  thi^oretic 

It  is  not  necessary  that  the  nozzle  of  the  syringe  should  be  iut 
duced  directly  into  the  uterine  cavity  for  accidents  to  ooour.  Wien< 
has  rei)()rted  from  Rjiiogcllierg's  clinic  a  case  where  collapse  follov 
the  use  of  tho  vuginul  douchu,  though  the  tulx^  wiis  free  from  air, 
hydrostatic  j)re!«ure  having  forced  air  which  had  previously  cnt<!rod  I 
vagina  up  into  tho  uterus-  When,  therefore,  the  douche  is  employi 
to  induce  premature  labor,  the  stream  should  at  first  be  jirojiolled  /;;« 
ly,  and  the  vulva  should  bo  parted  to  permit  the  egress  of  contjiined  i 

Lt^sa  famihar  than   these  cases  of  forced  air  injection  are  we 
Bccniditod  in«tanco8  of  8pontaneon«  entrance  of  air  into  the  uteri^ 
einiLsos.     This  accident  is  rendered  jiossibU- by  the  diminution  of  i 
intra-abdoniinai   pressure  in   certain    body  po«tiires.     Of   tlu'«o,    ti 
three  faniiliur  to  us  through  gynajcologioal  experiences  arc,  rcRjiectii 
ly,  the   knee-chest,  the  latero-prone,  and  the  litiiotomy  positions, 
childbirth,  under   favoring  conditions,  the  sudden   rupture   of  th 
membranes  which  hud  prcviouKly  distended  the  vagina,  or  tiio  nipid 
extraction  of  the  child,  may  bo  followed  by  the  ingress  of  air  into  th 
uterus  itself,  in  some  ca«es  doubtless  the  recession  of  the  uterua  aftj 
its  evacuation  favoring  the  occurrence  of  the  accident.     Thi' 
of  air  into  the  uterus  does  of  necessity  do  harm,  or  the  harm  m 
ited  to  the  production  of  endometritis  ;  still  there  are  recorded  c  >- 
where  the  a^^piration  of  air  has  been  followed  by  almost  instant  dtiul . 

The  pasl-niorlnn  examinations  of  ciu?es  of  death  from  air  ente: m- 
the  uterine  sinuses  show  but  little  blootl  in  the  left  side  of  the  heart  j 
frothy  blood  from  the  cut  surfaces  of  the  uterus  ;  air  in  the  ut4?rir 
veins,  the  vena  cava,  the  right  side  of  the  heart,  and  at  the  orifice 
the   pulmonary  artery;   tho  lungs  ansemic,  nnd  containing   frothj 
8!?rum  ;  the  brain  pale  and  infiltrated  with  serum. 

*  Vide  KfzuAiuKT,  "Ueber  Luftelntritt  in  die  Dlutbthaen  darch  den  pncrpcnU. 
Utcnin."  "  Arcli.  f.  UTiiack.,"  vol.  xiii,  p.  200. 

t  WiK^ER,  "/.iir  Fragc  dcr  kuastUdum  Frubgeburt  bci  engem  Oecken,"  "  Aich.  I 
Oynuk.,"  toL  siii,  p.  84. 
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Corresponding  to  these  anatomical  conditions,  tbo  bands  daring 
life  were  cold,  the  pulse  scarcely  perceptible,  the  face  blue  and  livid, 
consciousness  was  lost,  and  the  respirations  were  labored  and  jerky, 
with  all  tlie  symptoms  of  intense  dyspncea. 

Nerve  Exhaustion  and  Shock. — Twenty  years  ago  tl)esc  pathological 
states  played  a  conspicuous  part  in  the  etiology  of  sudden  death  dur- 
ing childbirth.  Now  the  fashion  has  changed.  Such  terms  as  "  nerv- 
ous apoplexy  "and  "idiopathic  asphyxia,"  which  wore  employed  as 
synonymous  expressions,  belong  to  an  almost  forgotten  nomenclature. 
None  the  less  the  need  remains  to  account  for  a  class  of  coses  in  which 
death  takes  place  without  recognizable  organic  lesions. 

Instances  of  death  attributed  to  heart  paralysis  are  to  be  found  in 
the  collections  of  McCiintock*  and  Mordret  ;f  but  to  those  objections 
have  been  made,  eitlicr  that  the  jjoni-mortem  confirmation  of  the  diag- 
nosis was  lucking,  or  that  the  examination  was  lacking  in  the  com- 
pleteness necessary  to  shut  out  other  possible  causes  of  death.  Baart 
de  la  Faille,J  however,  has  more  recently  collected  thirteen  cases  of 
collapse  in  which  the  occurrence  of  embolism  and  the  entrance  of  air 
could  with  every  probability  be  excluded.  Cases  where  the  absence 
of  all  symptoms  of  pulmonary  obstruction  furnish  certain  evidence 
that  neither  of  these  causes  was  oiierative  may  be  found  scottcrcd 
through  medical  literature.* 

In  the  absence  of  visible  lesions,  or  the  characteristic  symptoms  of 
the  conditions  to  which  death  in  childbed  is  usually  referred,  we  have 
the  right  to  attribute  the  melancholy  issue  to  the  same  causes  which, 
outside  of  childbed,  produce  identical  phenomena.  In  the  torpid  form 
of  shock  the  features  are  pinched,  the  eyes  sunken  and  surrounded 
by  dark  rings,  the  skin  possesses  a  marble  pallor,  the  hands  and  lips 
arc  blue,  the  extremities  are  cold,  sweat  stands  upon  the  brow,  the 
pulse  is  thready  and  scarcely  i>ercoptible,  while,  in  contrast  to  cases  of 
pulmonary  obstruction,  the  breathing,  though  it  may  be  shallow,  is 
not  difiBcult  or  labored,  and,  in  spite  of  the  extreme  prostration  of  the 
physical  forces,  the  sphincters  remain  closed,  and  both  consciousness 
and  sensibility  are  preserved.  Sometimes  these  earlier  sjTnptoms  are 
followed  by  a  stage  of  excitement  in  which  the  face,  with  the  exception 
of  the  mucous  membranes,  becomes  reddened,  the  eyes  grow  bright, 
the  patient  becomes  restless,  complains  of  constant  thirst,  and  bids  her 
friends  farewell  in  anticipation  of  speedy  death  ;  but,  in  spite  of  the 
reviving  color,  the  pulse  continues  too  rapid  to  be  counted,  the  skin 


•  McCLTTToot,  "  Dublin  M<?d.  Ppms,"  18SS.      f  Mordutt,  "  Mem.  Acad.  Med.,"  1868. 
X  BiiiKT  DK  Uk  FllLLl,  Vide  Synopsis  "  MonaUschr.  f Or  Gcburtsltande,"  vol,  ut,  p. 

818. 

•  Vide  cue  reported  by  0.  T.  Schnltic  in  "  American  Practitioner,"  April,  1 B84. 
Illiewise  antbor'a  paper  on  ''Sudden  Death  in  Labor  and  CLildbed,"  "  Journal  of  ibe 
American  Med.  Amoc,"  for  recent  examples. 
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never  regains  its  normal  tcmperatnre,  and  the  hopes  of  tpoedy  restora- 
tion to  health  are  dashed  by  the  gnidaul  or  sudden  ra^pctision  of 
beatings  of  the  lieurt. 

Modem  {luthulogioul  investigation  refers  the  pbeuomena  of  flu 
to  a  n-fli-x  panilysis  of  the  viiso-motor,  and  especially  of  the  -■  ' 
ncrveu,  wlKMrby  tiic  great  niai*s  of  the  blood  is  withdrawn  fro; 
face,  and  collects  in  the  trunks  of  the  ccpliac,  the  mesenteric,  nnd  the 
nal  veins.     Hence,  the  skin  becomes  cold,  and  is  di-voiil  of  color  sav^ 
the  points  where  a  bluish  hue  is  imjiarfod  by  tlic  .slagiiuiit  blood  still ! 
goring  in  the  veins  ;  the  muscles,  deprived  of  blood,  feebly  responc 
tliu  impulses  of  the  will ;  the  empty  vessels  of  the  brain  explain 
sluggish  intelligence,  the  nausea,  the  vomiting,  and  the  indiffercnc 
the  patient ;  and,  linally,  during  tlie  diiistole,  the  heart,  pah?  and 
tractcd,  receives  but  little  blood,  and  the  radial  pulse  fades  to  notbi^ 
ncss  becanse  of  the  corresponding  small  amount  of  fluid  projielled  dar 
the  systole  into  the  arterial  vessels.* 

From  works  on  military  surgery  we  learn  that  it  is  in  the  defeai 
army,  among  homesick  soldiers,  at  the  close  of  a  wearisome  war,  al 
gixat  exertions  and  deprivations,  that  shock  is  develojied  iu  its  sever 
forms  ;  that  the  (iner  the  organization,  the  more  reailily  the  manife 
tions  occur  ;  that  they  are  |>roniotcMl  by  sudden  losses  of  blood,  and  i 
in  a  special  degi-ce  evoked  by  abdominal  injuries. 

It  certainly  would  be  ningniar  if  similar  condition!)  in  childbed  wd 
not  fuUuwod  by  similar  rcbults.  After  labor,  the  nervous  system  or 
the  woman  is  dejjressed  by  pain,  stjirvation,  and  loss  of  sleep.  Tlic 
sudden  emptying  of  the  uterus  is  followed  by  a  recession  of  blond  from 
the  head  to  the  venous  trunks  of  the  abdomen.  Hwinorrbage,  fol- 
lowed by  weakening  of  the  heart's  action,  tends  still  further  to  in- 
crease the  venous  stasis.  In  the  old  days  of  torture,  shock  often  me 
eifuUy  put  an  end  to  the  victim's  anguish.  Women  in  childbirth  i 
at  times  subjected  to  pain  exceeding  that  of  the  rack  and  the  thumt 
screw  ;  and  the  wonder  is  not  that  the  circulniion  should  0(  • 
show  signs  of  marked  and  even  fatal  disturbance,  but  that  tli' 
system,  attacked  from  so  many  directions,  should,  in  the  rale,  triutn} 
over  tlie  adverse  forces. 

TrBatment. — The  treatment  of  pulmonary  embolism,  whether  dc 
to  air  or  a  disintegrated  thrombus,  is  neces.«nrily  for  the  most  jiart  pi 
phylactic.    The  |)ropcr  precautions  for  avoiding  the  accidents  doscril 
are  snfhciently  indicated  in  the  preceding  discussions  as  to  their  etia 
ogy.    It  is  projier  t<;>  remember  that  the  nervoms  organization  of  woma 
loses  in  powers  of  resistance  as  the  penalty  of  a  higher  civilization  and 
of  artiOcial  refinement,  and  that  it  becomes,  therefore,  imperative 
necessary  for  the  physician  to  guard  her  from  the  dangers  of  cxoeasii 
and  too  prolonged  suffering.     Esjwcially  I  would  raise  my  voice 
•  Fwciua,  "  Ucb«r  den  8hok,"  Tolkmann'i  "  S«mmL  klin.  Vorlr»g«,"  No.  t. 
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warning  against  the  cancnt  opiaion  that  the  length  of  the  first  stage 
of  labor  before  the  rupture  of  the  membranes  is  a  matter  of  indifliT- 
ence.  lu  pulmonary  embolism  the  violence  of  the  symptoms  at  the 
outset  of  the  attack  is  often  out  of  proportion  to  the  real  gravity  of  the 
lesion.  A  small  embolus  or  air  entering  the  lungs,  finely  subdivided, 
may  produce  symptoms  of  dyspnoea  which  may  be  of  temporary  dura- 
tion. In  all  cases,  therefore,  warmth  should  be  applied  to  the  sar* 
face,  and  every  effort  should  be  made  to  maintain  the  action  of  the 
heart.  To  this  end  injections  of  ether  beneath  the  skin,  and  of  am- 
monia into  the  veins,  are  to  be  conntod  as  most  powerful  adjuvants. 
In  shock,  opium,  atropia,  and  digitalis  are  theoretically  indicated, 
and  yet  large  doses  of  the  latter  drug,  as  have  been  sometimes  recom- 
mended, are  not  unattended  with  risk,  and  may  precipitate  the  final 
catastrophe. 

Extraction  of  the  Child  in  Cask  op  Real  or  Apparent  Death 
OF  THE  Mother  during  Pbeqnancy  or  Labor. 

Death  of  the  mother  during  pregnancy  or  labor  may  be  threatened, 
or  may  actually  result,  either  suddenly  or  slowly,  from  various  morbid 
conditions  which  have  been  previously  considered.  Although  sudden 
death  of  the  mother  is  more  frequent  at  the  time  of  delivery,  in  eon- 
seciuence  of  haemorrhage,  exhaustion,  eclampsia,  or  rnpture  of  the  ute- 
rus, it  may  occur  at  any  time,  particularly  when  duo  to  pulmonary 
and  cardiac  affections,  or  to  cerebral  embolism. 

It  is  our  present  object  to  consider  the  methods  of  treatment  best 
adapted  to  the  j)rcservation  of  the  child's  life  in  those  cases  necessa- 
rily attended  by  death  of  the  mother,  and  to  the  preservation  of  both 
mother  and  child  whenever  there  is  any  probability  of  snch  a  result. 
Our  inquiry  may,  therefore,  be  limited  to  those  civses  in  which  the 
child  is  unquestionably  living,  and  its  viability  undoubted.  While  the 
majority  of  recent  authors  upon  this  subject  have  recognized  the  pro- 
priety of  adopting  prompt  measures  for  tlie  immediate  extraction  of 
the  child  after  the  mother's  decease,  the  same  nnanimity  has  not  pre- 
vailed either  in  regard  to  the  propriety  of  operative  interference  before 
the  mother's  death,  or  as  to  the  most  appropriate  methods  of  opera- 
tion. Schroeder*  is  content  with  the  statement  that,  in  case  of  ma- 
ternal demise  during  parturition,  efforts  should  be  made  to  extract 
the  fffitus  per  vins  naturalrs  by  version  or  the  forceps.  In  the  event 
of  failure  to  accomplish  delivery  by  this  method,  he  advises  immediate 
resort  to  the  Casarean  section.  Spiegelberg  f  recommends  the  Csesa- 
rean  section  for  all  cases  of  maternal  death,  excepting  those  occurring 
in  the  second  stage  of  labor,  as  the  Barest  method  of  preserving  fetal 
life.  He  makes  no  provision  for  those  cases  in  which  the  mothers  are 
apparently  dead,  although  actually  in  a  state  of  syncojx!  or  asphyxia. 

*  ScanoEocfi,  "  Lehrbuch,"  p.  TIL  f  SFiEOSLBOta,  "  Lehrbucb,"  p.  299. 
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Both  he  and  Mux  Rongu  *  recommend  tho  Ctesarron  eection,  even  in 
coses  of  impondingdeutli  uf  tho  mother,  in  tiic  cliild's  iuteresi,  and  dis- 
parage efforts  at  extraction  through  the  natural  passagus.  Dacr  f  con- 
cludes (a)  that  no  operative  prucoduroHhould  bo  undertaken  nnlil  thcrr 
iBubsolutcciTtaintyof  thcmothcr'sdi-atii  ;  (A)  tl' 
being  a-ssuroil,  the  t'wsarcun  section  sliould  be  J"  : 
if  the  fetal  head  b«  above  the  {lolvic  brim  ;  (c)  that,  if  the  bead  have 
engaged  in  the  brim,  the  question  of  resort  to  tho  Ciesarean  -  *  - 
to  extraction  per  via.i  naturales  becomes  debatable.  He  ct>ii  •■ 
practice,  advocated  by  Kizzoli  and  Esterle,  of  resortiug  to  furced 
livery  when  the  mother'ii  death  \&  imminent. 

One  of  the  most  recent  and  cumprehensiTO  ariioloa  on  the  snb, 
of  artilicial  delivery  per  vias  naturaleH  is  that  of  Tli6vonot,J  w 
referring  itij  original  introduction  to  Schenk  and  Riguudeanx,  out] 
development  tu  Rizzoli,  Ileymann,  and  Depaul,  ardently  iulvocut««  ita 
adoption,  tu  tiie  exclusion  of  the  Cu^sareun  Bcction.  lliis  nictliod  ha 
declares  to  be  applicable  («)  to  those  cojos  with  normal  pelvic  confor- 
mation in  which  tho  mother  is  dead,  the  labor  Homewhat  adranced,  the 
08  dilated  or  dilatable,  and  the  head  at  the  superior  strait ;  {b)  to  ca^ei 
in  which  labor  was  only  commencing,  or  had  not  begun  at  the  time  of 
death;  (c)  to  coses,  fre(|uonHy  occurring,  according  to  the  author,  of 
apiNircnt  death  of  the  nwther  (her  real  condition  being  that  of  ryn- 
coiw),  whetbor  labor  liiid  or  hud  not  begun  nt  the  time  of  her  Bpfwrfnt 
dcGCOse;  and  {d)  to  cases  of  impending  niatermd  death.     T'  '•' 

arguments  in  favor  of  the  method  of  treatment  under  con-  i 

arc,  that  the  operation  may  be  more  promptly  reu>rt«d  to  than  the 
Croearean  Hcction,  tho  preparations  for  and  hesitations  about  wliii  Ii 
fre<inentiy  occasion  fatal  delays;  that  it  is  of  k'*«  vital  imjHjrl.K 
that  the  deatii  of  the  mother  bo  positively  ascertained  tiian  in  cjiscs 
CsBsarean  section  ;  that  it  is  u  less  repulsive  proceeding  ;  that  t 
resnlts  are  better  than  in  tho  Ca\«arean  section ;  that  the  method 
not  productive  of  mctlico-lcgal  complications  ;  and  that  it  affords 
numerous  class  of  parturient  women,  who  arc  only  apparently  dead, 
far  better  chance  of  recovery  than  docs  the  Caesarean  section.  Theve> 
not  cites  fifteen  cases  of  armurhement  ford  employed  upon  women  at 
the  point  of  death,  in  which  thirteen  infants  were  alive  at  birth,  and 
«ix  lived  jwrmanently.  Five  of  the  fifteen  mothers,  who  were  appar- 
ently moribund,  recovered,  and  in  three  other  cases  the  original  dis- 
eases were  retarded,  and  their  most  distressing  symptoms  temporarily 
relieved. 

*  Hue  RcKQK,  "  Ucber  die  Bcrcchti^^ng  At»  Kniaerschnlltt  *n  tier  Slerbcnilcii  uriil  i]«t 
mtt  ihm  coDCuirirenden  EhiibiDilungs-Terfahren,"  "  Ztachr.  fOr  GcburUk.  uoJ  Crnvk.," 
vol.  ix,  p.  i46.  f  DcEB,  "  Am.  Jour,  of  Obstet.,"  J1UIIU17,  1H70,  ;».  10. 

X  TniviKOT,  "  Dc  I'trc  artif.  par  lea  roios  nut.  nuhstiL  i  I'opirktion  c^aar.  /r<M(  mor. 
Inn,"  '•  Ann.  de  Oynic.,"  tome  x,  October,  1878,  p.  267;  NoTembcr,  1878,  p.  149;  U*. 
oembcr,  1S78,  p.  412. 
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Tympanites  Uteri. — If  air  enters  the  nterine  cavity  prerions  to  the 
birth  of  the  child,  the  dangers  are  not  confined  to  its  passage  into  the 
Tenons  circulation.  Even  when  this  latter  accident  does  not  occur, 
the  patient's  condition  in  a  lingering  labor  is  perilous  in  the  extreme. 
The  essential  condition  for  the  admission  of  air  is  rupture  of  the  mem- 
branes. As  a  result  in  many  though  not  in  all  cases,  untimely  re- 
spiratory efforts  are  excited  in  the  child.  In  very  rare  instances  it  is 
said  that  the  cry  of  the  child,  vagitus  uterinus,  has  been  heard  within 
the  uterus.  Death  speedily  follows  premature  respiration,  and,  under 
the  combined  influence  of  air,  heat,  and  moisture,  decomposition 
rapidly  develops.*  The  gases  generated  by  putrefaction  are  some- 
times of  enormous  volume,  and  the  uterus  furnishes  a  tympanitic 
resonance  upon  percussion.  As  a  result  of  prolonged  labor,  of  the  dis- 
tention of  the  nterine  walls,  and  of  septic  poisoning,  the  pains  become 
feeble  and  the  patient  suffers  irom  dyspnosa,  owing  to  the  pressure 
npon  the  diaphragm  by  the  enlarged  uterus  and  the  colon,  which  like- 
wise is  found  distended  with  gases.  A  stinking  discharge,  sometimes 
mingled  with  gas-bubbles,  is  always  present. 

The  prognosis  depends  upon  the  intensity  of  the  process  and  the 
length  of  time  allowed  to  elapse  before  operative  measures  are  em- 
ployed to  remove  the  source  of  danger.  Of  sixty-four  women,  accord- 
ing to  Staude's  report,  thirty-two  died,  eighteen  had  severe  puerperal 
affections,  and  only  fourteen  recovered  without  further  complications. 
The  indications  for  treatment  are,  to  extract  the  child  as  soon  as  prac- 
ticable when  air  has  once  entered  the  nterine  cavity,  to  wash  out  the 
uterus  with  disinfectant  fluids,  to  use  all  available  means  to  secure 
continued  retraction  of  the  uterus,  and  to  follow  every  antiseptic  pre- 
caution during  the  puerperal  period. 

*SUade  fonnd  patrefactWe  efaaoget  developed  in  fotoMS  born  from  three  to  twenty- 
one  boun  after  the  access  of  air  to  the  ntems.  "  Ueber  den  Eintritt  von  Loft  in  die 
Gebarmutter,"  "  Ztacbr.  f .  Qebortsh.  and  Qjnaek.,"  Bd.  iii,  p.  204. 
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CHAPTER  XXXV. 

PUSRPSRAL  FEVSB. 

Definition. — Frequency. — Morbid  uuttomy. — Endometritis  and  endooolpitia.— ICetritb  and 
parametritis. — Felvio  and  diffused  peritonitis. — Fhlebitb  and  phlebo4brombosia.— 
Septicemia. — Earlier  riews  concerning  the  nature  of  puerperal  feTcr. — ^Tbe  nature  of 
puerperal  fever  as  regarded  from  the  standpohit  of  modem  investigaUoo. — Oeneial 
symptoms. — ^Tho  sj-mptoms  of  endometntis  and  endocolpitis ;  of  parametritis  and 
perimetritis ;  of  general  peritonitis ;  of  septicsBmia  lymphatica ;  of  aeptiaemia  t*. 
noea ;  of  pure  septicsemia. 

Definition. — Puerperal  fever  is  an  infections  disease,  due,  as  a  mle, 
to  the  septic  inocnlation  of  the  wounds  which  result  from  the  separa- 
tion of  the  dccidna  and  the  passage  of  the  child  through  the  genital 
canal  in  the  act  of  parturition. 

To  maintain  this  definition  it  is,  however,  necessary  to  group  by 
themselves  cases  of  childbed  fever  dependent  upon  causes  which  are 
o])erativo  in  the  non-pucrpcral  condition,  though  the  latter  imparts  to 
these  causes  oftentimes  an  exceptional  activity  and  virulence.  In 
this  category  arc  to  be  placed  especially  scarlatina,  typhus,  typhoid, 
and  malarial  fevers.  It  is  to  bo  borne  in  mind  that  the  zymotic 
fevers  may  provoke  in  the  puerperal  woman  the  same  inflammatory 
lesions  commonly  a.ssociatcd  with  puerperal  fever.*  This  is  in  ac- 
cordance with  the  well-known  surgical  experience  that  a  febrile  par- 
oxysm from  any  cause  exerts  an  unfavorable  influence  upon  a  wounded 
surface. 

Like  all  brief  statements,  the  writer  is  well  aware  that  the  fore- 
going definition  is  necessarily  imjKsrfcct,  and  stands  in  need  of  further 
limitations  to  meet  the  requirements  of  exactness.  Exceptions,  how- 
ever, either  apparent  or  real,  will  be  noted  hereafter  in  their  proper 
connections. 

Frequency. — In  a  careful  search  through  the  records  preserved  by 
the  Health  Department  of  New  York  city,  I  found  that  from  1868  to 
1875  inclusive  the  total  number  of  deaths  for  nine  years  was  248,533. 
Of  these,  3,342  were  from  diseases  complicating  pregnancy,  from  the 
accidents  of  child-bearing,  or  from  diseases  of  the  puerperal  state  ;  or, 
in  other  words,  1  :  75  of  all  the  deaths  occurring  during  that  period 
was  the  result  of  the  performance  of  what  wo  are  in  the  habit  of  re- 
garding as  a  physiological  function. 

The  deaths  from  miscarriage,  from  shock,  from  prolonged  labor, 
*  UiBTiEcz,  "  Trait£  cliuique  ct  pratique  dcs  maladies  puerpirales,"  pp.  1078  tt  ttq. 
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from  instrumental  delivery,  from  convulsions,  from  ha?morrhage,  from 
rupture  of  the  uterus,  and  from  extra-uterine  pregnancy,  and  deaths 
from  eruptive  fevers,  from  phthisis,  and  from  inflammatory  non-puer 
peral  affections  complicating  childhirtli,  made  a  total  of  1,395,  or 
about  42  per  cent,  of  the  entire  number.  The  remaining  1,947  cases, 
variously  reported  as  pueqieral  fever,  puerperal  peritonitis,  metro- 
peritonitis, phlebitis,  phlegmasia  doleus,  pyemia,  and  septicaemia,  re)>- 
rcsent  the  very  serious  sacrifice  of  life  resulting  from  inflammatory 
processes  which  have  their  starting-point  in  the  generative  apparatus. 
If  we  apply  the  general  term,  puerperal  fever,  to  this  class  of  cases,  it 
will  be  seen  that  the  malady  is  the  cause  of  nearly  one  one-hundred- 
and-twenty-S(!venth  of  all  the  deaths  occurring  in  the  city.  The  act- 
ual number  of  births  for  the  nine  years  in  question  was  roughly  esti- 
mated at  284,000* — an  estimate  erring  upon  the  side  of  liberality. 
The  total  number  of  deaths  to  tlie  entire  number  of  contincments  was, 
then,  at  least  in  the  proportion  of  1 :  85,  or,  from  puerperal  fever  alone, 
in  the  proportion  of  1  :  146.  Garrigues  f  examined  the  records  of  the 
various  city  institutions  during  the  period  in  question,  and  from  them 
estimated  the  number  of  births  which  took  place  in  hospitals  at  10,572. 
The  recorded  deaths  were  420.  Deducting  these  from  the  totals  given 
above,  the  general  death-rate  in  civil  practice  from  j)ucrperal  causes  in 
New  York  city  was  in  the  proportion  of  1  :  94.  Max  Boehr,  J  in  his 
now-famous  statistics,  reckons  that  one  thirtieth  of  all  married  women 
in  Prussia  die  in  childbed.  The  Puerperal  Fever  Commission  •  ap- 
pointed by  the  Berlin  Society  of  Obstetrics  and  OyniEcology  arrived 
at  the  conclusion  that  from  10  to  13  per  cent,  of  the  deaths  occurring 
in  women  during  the  period  of  sexual  activity  were  due  to  childbed 
fever,  and  that  this  disease  destroyed  nearly  as  many  lives  as  small-pox 
or  cholera.  But  puerperal  fever  differs  from  either  small-pox  or 
cholera  in  that  the  latter  presses  largely  upon  the  aged  and  the  very 
young,  while  the  former  gathers  its  victims  exclusively  from  a  selected 
class — viz.,  from  women  in  adult  life,  the  mothers  of  families,  whose 
loss,  as  a  rule,  is  a  public  as  well  as  a  private  calamity. 

For  those  who  regard  statistics  with  habitual  distrust  it  may  per- 

*  This  estimate  was  based  upon  the  assumption  that  the  natural  birth-rate  is  93  to  the 
1,000 — a  proportion  bcliercd  br  tlio  statisticians  of  the  Board  of  Health  to  be  approxi- 
malircly  correct,  tlioiigh  prohablv  somcwliat  in  excess  of  the  reality.  P.  Osterlob  has 
recently  stated  that  m;  statistics  were  oomputod  in  so  arbitrary  a  nianncr  as  to  render 
deductions  from  them  valueless.  In  this,  however,  he  is  mistaken.  The  most  conKicn- 
tlous  care  was  taken  in  their  preparation ;  wliererer  the  possibility  of  error  cxiiitcd  the 
tact  was  distinctly  indicated,  and  ull  calculations  were  made  in  such  a  way  that  whatever 
corrections  might  be  required  would  strengthen  the  concluaions. 

t  "On  LyinR-ln  Institutions,"  "Trans.  Am.  Gyn.  Soc.,"  vol.  ii,  1878. 
t  "  Cntersuchungen  uber  die  Ilaufigkeit  dec  Todee  im  Wochenliett  in  FreosMn," 
"Zfltschr.  f.  Geburtak.  und  (Jynaok.,"  vol.  lii,  p.  82. 

*  "Zeitacbr.  (.  Geburttk.  und  Gynack.,"  vol.  iit,  p.  1. 
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haps  be  veil  to  state  that  the  foregoing  frightful  pictore  is  no  exag- 
geration, but  is  less  somber  than  the  actual  truth. 

Before  proceeding  to  consider  the  natore  of  puerperal  fever,  it  is 
desirable  to  first  recall  the  anatomical  lesions  with  vhich  it  is  aasoci- 
ated.  These,  it  will  be  found,  are  for  the  most  part  inflammatory 
processes  having  their  starting-point  in  injuries  of  the  genital  passage 
produced  by  parturition,  complicated  in  many  cases  by  septic  changes 
in  the  blood,  by  secondary  degeneration  of  parenchymatous  organs, 
and  at  times  by  phlegmonous  and  erysipelatous  affections  in  remote  as 
well  as  in  the  adjacent  serous  and  cutaneous  tissues. 

Morbid  Anatomy. — The  primary  lesions  connected  with  puerperal 
fever  arc  so  various  that  the  student  will  find  it  convenient  to  classify 
them  according  as  they  are  situated  in  the  mucous  membrane  of  the 
utero-vaginal  canal,  the  parenchyma  of  the  uterus,  the  pelvic  cellular 
tissue,  the  peritonaeum,  the  lymphatics,  or  the  veins.     Not,  indeed, 
that  such  an  arrangement  is  strictly  in  accordance  with  clinical  expe- 
rience— OS  a  rule,  the  inflammatory  processes  are  rarely  limited  to  a 
single  tissue — but  because  the  prognosis  and  treatment  are  determined 
in  great  measure  by  the  tissue-system  which  is  predominantly  affected. 
The  significance  of  puerperal  inflamrtiations,  wherever  seated,  likewise 
depends  upon  whether  they  are  local  and  circumscribed  or  whether 
they  present  a  spreading  character. 

Personally,  I  have  found  the  following  classification  of  Spiegel- 
berg  •  of  great  utility  as  a  means  of  keeping  in  mind  the  principal 
points  to  which  inquiry  should  be  directed  in  estimating  the  signifi- 
cance of  tiie  febrile  conditions  of  childbed  : 

1.  Inflammation  of  the  genital  mucous  membrane. — Endocolpitis 
and  endometritis. 

a.  Sui)erficial. 

b.  Ulcerative  (diphtheritic). 

2.  Inflammation  of  the  uterine  parenchyma,  and  of  the  subserous 
and  pelvic  cellular  tissue. 

a.  Pvxndation  circumscribed. 

b.  Phlegmonous,  diffused ;  with  lymphangitis  and  pyaemia  (Ij™" 
phatic  form  of  peritonitis). 

3.  Inflammation  of  the  pcritonaenm  covering  the  uterus  and  its 
appendnf^cs. — Pelvic  peritonitis  and  diffused  jwritonitis. 

4.  Phlebitis  uterina  and  parauterina,  with  formation  of  thrombi, 
embolism,  and  pyajmia. 

5.  Pure  septicajmia. — Putrid  absorption. 

Endocolpitis  and  Endometritis. — In  the  suiierficial,  catarrhal  form 

of  inflammation  the  mucous  membrane  of  the  vagina  is  swollen  and 

hypencmic,  the  papillas  are  enlarged,  and  tlie  discharge  is  profuse  ;  in 

the  vaginal  portion  of  the  cervix  the  labia  uterina  are  oederaatous  and 

*  "  Uvber  das  Wcsco  des  Pucrperalficbcrs,"  Volkmann's  "  Swaml.  klin.  VortrV  No.  8. 
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OOTered  with  grannlations  which  bleed  at  the  slightest  touch  ;  in  the 
cavity  of  the  body  there  are  increased  transudation  of  scram  and  abun- 
dant pus-formation.  The  deep  structures  of  the  uterus  are  usually  not 
affected.  Sometimes  the  inflammation  extends  to  the  tubes — salpin^ 
gitist — or,  passing  outward  through  the  fimbriated  extremities,  it  may 
spread  over  the  adjacent  peritonsBum, 

The  small  wounds  at  the  yaginal  orifice  are  at  times  converted  into 
ulcers  with  tumefied  borders.  These  so-called  puerperal  ulcers  are 
covered  with  a  greenish-yellow  laj'er.  They  are  associated  usually 
with  oodematous  swelling  of  the  labia.  Under  favorable  sanitary  con- 
ditions the  deposit,  which  consists  in  the  main  of  pus-cells,  clears 
away,  and  the  surface  heals  by  granulation.  The  ulcerative  form  of 
inSammation  is  very  rare  outside  of  crowded  hospitals. 

Diphtheritic  ulcers  are  situated  with  greatest  frequency  in  the 
neighborhood  of  the  posterior  commissure,  or  around  the  vaginal  ori- 
fice. In  rarer  instances  they  are  found  upon  the  anterior  wall  and  in 
the  fornix  of  the  vagina,  in  the  cervix,  and  upon  the  site  of  the  pla- 
centa. The  borders  are  red  and  jagged ;  the  base  is  covered  with  a 
yellowish-gray,  shreddy  membrane  ;  the  secretion  is  purulent,  alka- 
line, and  fetid ;  and  the  adjacent  tissues  arc  cedematous.  From  the 
vulva  they  may  extend  to  the  perineum,  or  pnrsue  a  serpiginous  course 
down  the  tliighs.  In  the  uterus  and  about  the  cervix  they  vary  as 
regards  size,  and  are  either  of  a  rounded  shape  or  form  narrow  bands. 
The  intervening  portions  of  tissue  which  have  not  undergone  destruc- 
tive changes  gwcll  and  stand  out  in  strong  relief.  Where  the  entire 
inner  surface  has  become  necrosed,  it  is  often  covered  with  a  smeary, 
chocolate-brown  mass,  which,  when  washed  away  with  a  stream  of 
water,  leaves  exposed  cither  the  deepest  layer  of  the  mucous  membrane 
or  the  underlying  muscular  structures. 

The  difference  between  the  superficial  ulcerations  of  the  genital 
canal  and  the  diphtheritic  form  involving  destruction  of  the  deeper 
tissues  is  due  to  the  presence  in  the  latter  of  minute  organisms  termed 
micrococci,  the  relations  of  which  to  puerperal  infection  will  be  con- 
sidered in  a  subsequent  division. 

Metritis  and  Parametritis. — In  ulcerative  endometritis,  and  even 
in  the  extreme  catarrhal  form,  the  parenchyma  of  the  uterus  likewise 
becomes  involved.  The  changes  which  are  designated  under  the  term 
metritis  consist  in  the  first  place  of  o-dcmatous  infiltration  of  the  tis- 
sues. As  a  consequence,  the  organ  contracts  imperfectly  and  Ijecomea 
soft  and  flabby,  so  that  sometimes,  upon  post-mortem  examination,  it 
bears  the  imprint  of  the  intestines. 

In  diphtheritic  endometritis  the  gangrenous  process  may  attack 
the  mnscular  tissue,  and  give  rise  to  losses  of  muscular  substance— a 
condition  known  as  necrotic  endometritis  or  putrescence  of  the  uterus. 

InQammatory  changes  are  rarely  lacking  in  the  intermuscular  coo- 
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nective  tissue,  which  exhibits  in  places  seroos  or  gelatinous  infiltration, 
with  afterward  pus-formation,  and  with  here  and  there  small  abscesses. 
The  sero-pumlent  infiltration  of  the  connectire  tissue  is  specially 
marked  beneath  the  peritoneal  covering  of  the  uterus  either  behind  or 
along  the  sides  at  the  attachment  of  the  broad  ligaments.     In  the 
same  situations  the  lymphatics,  which  normally  are  barely  perceptible 
to  the  naked  eye,  are  sometimes  enlarged  to  the  size  of  a  quill,  and  are 
characterized  by  varicose  dilatations  occurring  singly  or  presenting  a 
beaded  arrangement.     In  the  substance  of  the  uterus  the  dilated  ves- 
sels are  liable  to  be  mistaken  for  small  abscesses.    The  pus-like  sub- 
stance contained  in  the  lymphatics  is  composed  of  pus-cells  and  of 
micrococci.     From  the  cellular  tissue  surrounding  the  vagina,  or  that 
beneath  the  peritoneal  covering  of  the  uterus,  the  inflammation  may 
spread  by  contiguity  of  tissue  between  the  folds  of  the  broad  ligament 
and  thence  pass  upward  to  the  iliac  fossae.    Usually  the  process  is  uni- 
lateral.   After  the  inflammation  has  crossed  the  linea  terminalis  it  may 
take  a  forward  direction  above  the  sheath  of  the  ilio-psoas  muscle  to 
Poupart's  ligament,  or  it  may  creep  upward,  following  the  course, 
according  to  the  side  affected,  of  the  ascending  or  descending  colon, 
to  the  region  of  the  kidney.    It  is  rare  for  inflammation  of  the  cellular 
tissue  to  travel  around  the  bladder  to  the  front.     In  such  cases  it  pur- 
sues its  course  between  the  walls  of  the  bladder  and  the  uterus,  and 
along  the  round  ligament  to  the  inguinal  canal.     In  a  few  cases  the 
cellulitis  mounts  above  Pouj)art'8  ligament,  between  the  peritonaeum 
and  the  abdominal  wall. 

The  course  of  the  inflammation  is  not  simply  fortuitous,  but  fol- 
lows prearranged  pathways  in  the  connective  tissue.  Konig*  and 
Schlesingcrf  have  shown  that  when  air,  water,  or  liquefied  glue  is 
forced  into  the  cellular  tissue  between  the  broad  ligaments  the  injected 
mass  has  a  tendency  to  invade  the  iliac  fossae.  In  Schlesinger's  ex- 
perimenis,  if  thecanula  of  the  syringe  was  inserted  into  the  anterior 
layer  of  the  broad  ligament,  the  glue  spread  between  the  folds  to  the 
abdominal  end  of  the  Fallopian  tube  ;  thence,  following  the  track  of 
the  vessels,  it  passed  to  the  linea  terminalis ;  and  finally  mounted  up- 
ward along  the  colon  or  swept  forward  to  Poupart's  ligament  until  the 
advance  was  stoj)pcd  at  the  outer  border  of  the  round  ligament.  If 
the  injection  was  made  to  the  side  of  the  cervix  through  the  posterior 
layer  at  the  junction  of  the  cervix  and  the  body,  the  posterior  layer 
gradually  bulged  out,  the  peritonaeum  was  lifted  from  the  side  wall  of 
the  pelvis,  and  the  glue  passed  beyond  the  vessels  to  reach  the  iliac 
fossa.  If  the  injection  was  made  to  the  side  of  the  cervix  through  the 
anterior  layer,  the  glue  passed  between  the  bladder  and  the  uterus, 
and  forward  along  the  round  ligament  to  the  inguinal  canal,  while 
another  portion  of  the  fluid  passed  between  the  layers  of  the  broad 
•  "  Arch,  dcr  Heilkunde,"  3.  Jahrg.,  1862.  .f  "  Gjnackologische  Studlon,"  No.  1. 
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ligament,  and  reached  the  peritoneal  covering  of  the  side  walls  behind 
e  round  ligament.  If  the  injection  was  made  in  the  median  line  in 
peritoneal  fold  of  Douglas's  cul-de-sac  the  fluid  traveled  forward 
upon  one  side  along  the  round  ligament  and  thence  to  the  posterior 
wall  of  the  bladder. 

The  term  parametritis,  introduced  into  use  by  Virehow,  is,  proper- 
ly speaking,  limited  to  inflammation  of  the  connective  tissue  imme- 
diately adjacent  to  the  uterus,  the  older  one  of  pelvic  cellulitis  furnish- 
ing a  more  comprehensive  designation  for  cases  where,  as  a  consequence 
of  a  progressive  advance  from  the  point  of  departure  in  the  genital 
canal,  the  remoter  regions  have  likewise  been  invaded.  Connective- 
tissue  inflammation  presents,  us  the  first  essential  characteristic,  an 
acute  oodema,  the  fluid  whicii  tills  the  gaps  and  interspaces  consisting 
if  transuded  serum  rendered  opaque  by  the  presence  of  pus-cells  or 
issessing  a  gelatinous  character.  In  the  mild,  uncomplicated  cases, 
the  cedema  disappears  rapidly.  Where  the  cell-collections  are  of  mod- 
erate extent,  the  entire  process  may  vanish  witiiout  leaving  a  truce  of 
its  existence.  If  the  cell-elements,  on  the  other  hand,  are  present  in 
great  abundance,  they,  as  a  rule,  firet  undergo  futty  degeneration,  and, 
after  the  absorption  of  the  fluid  jwrtion,  form  a  hard  tumor  composed 
of  a  fine  granular  detritus,  which  under  favorable  circumstances  like- 
wise, after  a  few  weeks,  becomes  absorbed.  In  rare  cases  abscess-forma- 
tion in  the  tumor  results. 

In  the  cellulitis  resulting  from  septic  infection,  especially  in  cases 
complicated  by  diphtheritis,  the  tissues  seem  as  if  soaked  with  dirty 
serum,  and  contain  scattered  yellowish  deposits,  which  soon  present, 
even  to  the  naked  eye,  the  appearance  of  pus-collections.  This  sero- 
purulent  ©dema  is  always  associated  with  lymphangitis,  the  lymi»hatic 
vessels  iiossessing  varicose  dilatations  and  beaded  arrangements  similar 
to  those  already  described  in  the  uterine  tissue.  The  foregoing  changes 
are  most  distinct  in  the  firm  connective  tissue  adj.icent  to  the  uterus 
and  at  the  hilnm  of  the  ovary,  while  they  are  loss  clearly  traced  in  the 
looser  structure  of  the  broad  ligament  (Spiegelbcrg). 

In  favorable  coses  the  inflammation  is  circumscribed,  or  at  least  is 
limited,  by  the  nearest  lymphatic  glands.  In  cases  of  intense  infection 
it  spreads  rajiidly,  and  justifies  the  title  bestowed  upon  it  by  Vircbow 
of  parametritic  malignant  erysipelas. 

Pelvic  and  Diffused  Peritonitis. — Inflammation  of  the  pelvic  peri- 
toniEum  may  result  from  severe  attacks  of  catarrhal  endometritis,  the 
inflammatory  process  either  traversing  the  uterine  tissue  or  passing 
through  the  Fallopian  tubes  to  the  adjacent  serous  membrane  ;  or  it 
may  proceed,  secondarily,  from  the  stretching  and  irritation  occasioned 
by  an  associated  parametritis. 

As  a  rule,  pelvic  peritonitis  is  not  attended  with  much  exudation. 
The  latter  is  situated  upon  the  folds  of  the  peritouteum  limiting  the 
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cul-de-sac  of  Douglas,  upon  the  oTaries,  and  upon  the  broad  ligaments. 
In  favorable  cases  it  consists  of  fibrinoos  flakes  and  fluid  pus.  If  the 
latter  is  abundant,  it  may  become  encysted  by  the  formation  of  adhe- 
sions between  the  pelvic  organs. 

General  peritonitis  may  resalt  from  the  extension  of  a  pelvic  peri- 
tonitis, or  from  the  transport  of  poison  throngh  the  lymphatics  into 
the  peritoneal  sac.  In  the  first  case  the  entire  peritonasam  is  injected, 
and  the  contents  of  the  abdominal  cavity  are  loosely  bound  together 
by  psendo-membranes,  composed  of  pus  and  coagulated  fibrine.  The 
intestines  are  at  the  same  time  distended  and  the  diaphragm  is  poshed 
upward.  In  the  so-called  peritonitis  lymphatica  the  inflammatory 
symptoms  are  at  the  outset  lacking.  The  abdominal  cavity  is  found 
filled  with  a  thin,  stinking,  greenish  or  brownish  fluid  composed  of 
serum  and  micrococci.  The  intestines  are  lax  and  cedematoos,  and 
the  muscular  structures  are  paralyzed,  with  the  resulting  tympanitic 
distention.  The  peritoneal  covering  of  the  intestines  is  devoid  of  lus- 
ter, and  covered  with  injected  patches,  or  is  stained  of  a  dark-brown 
color.    Death  often  ensues  before  the  occurrence  of  exudation. 

Septic  forms  of  pelvic  inflammation  are  often  associated  with 
odphoritis,  the  dilated  lymphatics  either  extending  to  the  substance 
oi  the  ovaries,  where  they  may  lead  to  the  production  of  small  ab- 
scesses, or,  as  a  result  of  blood  dissolution,  the  organs  become  soft, 
pulpy,  and  infiltrated  with  discolored  serum,  and  present  hemorrhagic 
spots  distributed  over  the  surface. 

Phlebitis  and  Phlebo-Thromhosls.— The  formation  of  tlirombi  in 
the  uterine  and  i)elvic  veins  is  sufficiently  common  during  the  puer- 
peral period.  The  coajrulation  may  result  from  compression  or  from 
enfeeblement  of  the  circulation.  A  predisposition  to  its  occurrence  is 
created  by  relaxation  of  the  uterine  tissue.  A  normal  thrombus  is  in 
itself  harmless.  In  time  it  l)ecomes  organized,  and  the  occluded  vessel 
is  converted  into  a  connective-tissue  cord,  or  a  channel  may  form 
through  it  which  jiermits  the  passage  of  the  blood-stream.  When, 
however,  pus  or  septic  matters  obtain  access  to  a  thrombus,  it  under- 
goes rapid  disintegration,  and  the  particles  get  swept  away  into  the 
circulation  until  arrested  in  the  ramifications  of  the  pulmonary  artery. 
Wherever  these  poisoned  emboli  happen  to  lodge,  inflammation  is  set 
up  in  the  adjacent  tissues,  and  abscesses  result  (pyaemia  multiplex). 
Sometimes  countless  collections  of  pus  may  form  in  the  lungs.  Less 
commonly  abscesses  arc  found  in  the  liver  or  spleen,  originating  either 
from  emboli  whicli  have  already  made  the  pulmonary  circuit,  or  from 
thrombi  in  the  pulmonary  veins. 

Inflammation  of  the  veins  (phlebitis)  sometimes  occurs  when  the 
vessels  have  to  traverse  tissues  in  or  near  the  uterus  infiltrated  with 
purulent  or  septic  materials.  The  endothelium  then  undergoes  prolif- 
eration, and  thrombosis  is  produced.     Phlebitic  thrombi  do  not  neces- 
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sarilj  break  down,  and  may  in  tliat  case  act  as  a  barrier  to  the  pro- 
gression of  septic  germs  into  tbe  oircalation  (Spiegelberg).  As  a  rule, 
bowever,  ander  the  influence  of  inflammation  and  infection,  they  be> 
come  converted  into  puriform  masses. 

The  thrombi  grow  by  accretion  in  the  direction  of  the  heart.  They 
may  extend  from  tbe  uterus  through  the  internal  spermatic,  or  through 
the  hypogastric  and  common  iliac  veins,  to  the  vena  cava.  Sometimes 
the  thrombus  may  be  traced  back  to  the  placental  site. 

SepticSBmia.  — From  these  local  conditions,  sooner  or  later,  sec- 
ondary affections  develop  in  distant  organs.  The  general  affection  is, 
in  groat  part  at  least,  likewise  of  local  origin.  Sometimes,  however, 
where  the  poison,  which  enters  the  system  through  the  lymphatics 
and  veins,  is  very  active  and  abundant,  death  may  follow  from  acnto 
septicmmia  before  the  changes  in  the  sexual  organs  have  had  time  to 
develop.  The  fatal  result  in  these  cases  is  probably  due  to  paralysis 
of  the  heart.  After  death  post-mortem  decomposition  rapidly  set^  in, 
the  blood  is  sticky,  and  swelling  is  found  in  the  various  parenchyma- 
tous organs. 

The  secondary  affections  consist  in  the  metastatic  abscesses  already 
noticed  as  produced  by  infected  emboli,  in  circumscribed  purulent 
collections  duo  to  the  conveyance  of  septic  materials  into  the  blood- 
current  through  the  lymphatics,  in  ulcerative  endocarditis,  in  inflam- 
mations of  the  pleura,  the  pericardium,  and  tbe  meninges,  and  in 
purulent  inflammation  of  the  joints. 

A  study  of  the  nature  of  puorpenil  fever  will  best  show  how  inti- 
mately these  seemingly  distinct  processes  are  linked  together. 

Earlier  Views  concerning  the  Nature  of  Puerperal  Fever.*— Ac- 
cording to  the  teachings  of  llipjiocratcs,  Galen,  and  Avicenna,  of 
Ambrose  Pare,  of  Sydenham,  and  of  Smellic,  the  fevers  of  puerperal 
women  were  attributable  to  the  suppression  of  the  lochia.  For  twenty 
centuries  this  doctrine  was  accepted  almost  without  dispute,  the  best 
clinical  observers  confounding  a  symptom  which  is  often  lacking  with 
the  cause  of  the  disease  itself. 

In  1C8G,  Puzos  t  taught  that  milk,  circulating  in  the  blood,  is  at- 
tracted to  the  uterus  during  pregnancy  and  to  the  breasts  after  con- 
finement, but  that  milk  metiistases  may  form  in  other  parts,  and 
produce  the  symptoms  of  malignant  or  intermittent  fever.  In  1746, 
A.  de  Jussieu,  Col  de  Villars,  and  Fontaitie  advanced  in  support  of 
this  theory  the  fact  that  they  had  found,  on  opening  t.iic  abdomen  in 
women  who  had  died  from  an  epidemic  which  raged  that  year  in 
Paris,  a  free  lactescent  fluid  in  the  lower  portion  of  the  abdominal 
cavity  and  clotted  milk  adherent  to  the  intestines.      This  doctrine, 

*  For  data  given,  and  for  a  ^reat  rariety  of  hiilorical  tnformatioD,  vitU  Hurtscz, 
**  Truti  cllnique  ct  pratique  de«  maladies  puerp6r«lea." 
(  "  Freuiier  ni^moire  sur  lea  d6puta  lactcux." 
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which  seemed  to  be  baaed  upon,  and  to  accord  with,  obserration, 
found  many  adherents  in  France.  It  lost  ground,  howeTcr,  when,  in 
1801,  Bichat  pointed  out  the  true  nature  of  the  abdominal  effasions 
of  women  who  had  died  in  childbed,  and  demonstrated  that  they  were 
to  be  found  likewise  in  peritoneal  inflammations  occarring  in  men 
and  in  non-puerperal  women. 

While,  during  the  second  half  of  the  eighteenth  century,  the  doc- 
trine of  milk  metastasis  held  full  sway  in  France,  in  England  and 
Germany  the  dominant  leaders  in  medicine  referred  the  causes  of  pu- 
erperal fevers  to  inflammations  of  the  womb  and  of  the  peritoneum. 
With  the  advances  made  in  pathological  anatomy  in  the  beginning  of 
the  present  century,  France  taking  the  lead,  stress  was  likewise  laid 
upon  inflammation  of  the  veins  and  of  the  lymphatics.  The  vitality 
of  the  doctrine  of  local  inflammations  is  well  shown  by  the  records 
kept  by  the  Health  Board  of  this  city,  where  a  large  proportion  of  the 
deaths  returned  from  childbed  fever  are  entered  under  the  head  of 
metritis,  of  peritonitis,  of  metro-peritonitis,  and  of  puerperal  phlebitis. 

In  opposition  to  the  doctrines  of  the  so-called  localists,  the  theory 
that  puerperal  fever  is  an  essential  fever,  and  as  much  a  distinct  dis- 
ease as  typhus  fever,  typhoid  fever,  or  relapsing  fever,  has  been  strenu- 
ously advocated  by  some  of  the  most  distinguished  clinical  teachers 
who  have  devoted  their  attention  to  obstetrical  science. 

Fordyce  Barker,  the  most  recent  exponent  of  the  essentiality  of 
jiucrporal  fever,  in  his  classical  work  upon  the  "  Puerperal  Diseases," 
states  the  ar<rnnients  against  tlie  local  origin  of  the  diseases  as  follows  : 
1.  That  puor]ieral  fever  has  no  characteristic  lesions ;  2.  That  the 
lesions  which  do  exist  are  often  not  sufficient  to  influence  the  progress 
of  the  disease  or  to  exjjlain  tiic  cause  of  death  ;  3.  That  there  may 
be  inflammation,  even  to  an  intense  degree,  of  any  of  the  organs  in 
which  thei)riiicii)al  lesions  of  puerperal  fever  are  found,  and  yet  the 
disease  will  lack  some  of  tlic  essential  characteristrcs  of  puerperal  fever ; 
4.  That  the  lesions  arc  essentially  different  from  spontaneous  or  idio- 
pathic inflammations  of  tlie  tissues  where  these  lesions  are  found  ;  5. 
That  puerperal  fever  is  often  communicable  from  one  jiatient  to 
another  through  tlie  medium  of  a  third  party,  and  that  tliis  is  not  the 
fact  in  regard  to  simple  inflammations  in  puerperal  women. 

However,  neither  Barker,  nor  those  who  entertain  views  similar  to 
his,  question  tlie  local  origin  of  many  febrile  affections  in  childbed, 
but  claim  that  purely  local  inflammations  have  each  their  character- 
istic symptoms,  wiiich  differ  from  those  of  true  puerperal  fever,  that 
puerperal  fever  is  a  zymotic  disease  of  unknown  origin,  and  that  local 
lesions,  where  tiicy  coexist,  are  not  the  primary  source  of  trouble,  but 
are  secondary  to  changes  in  the  blood. 

In  1850,  James  Y.  Simpson*  published  a  short  paper  "On  the 
•  "  Edinburgh  Medical  Journal." 
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Analogy  between  Puerperal  and  Surgical  Fever."  This  article  may 
well  be  regarded  as  the  foundation  of  tiie  modem  doctrine  concerning 
puerperal  fever,  and  is  well  worthy  of  perusal  at  the  present  day ; 
for,  though  in  the  then  existing  state  of  pathology  many  of  the  links 
were  wanting  whicli  have  since  raised  the  argument  to  nearly  a  mathe- 
matical demonstration,  the  paper  furnishes  a  brilliant  example  of  the 
scientific  foresight  whicli  is  able  to  discern  the  truth  evou  where  the 
evidence  lacks  completeness. 

In  1847  Semmelweis,  who  was  at  that  time  clinical  assistant  to  the 
Lying-in  Hospital  at  Vienna,  made  the  startling  assertion  that  "puer- 
peral patients  were  chiefly  attacked  with  puerperal  fever  when  they 
had  been  examined  by  the  physicians  who  were  fresli  from  contact 
with  the  poisons  engendered  by  cadaveric  decay  ;  tiiat  fever  ensued  in 
the  practice  of  those  who  after  post-mortem  examination  washed  their 
hands  in  tlie  usual  manner,  whereas  no  fever  or  but  few  cases  of  dis- 
ease followed  when  the  examiner  had  previously  washed  his  hands  in 
a  solution  of  chloride  of  lime."  In  the  face  of  insult,  ridicule,  and 
abuse,  Semmclwcia  maintained  this  position  for  years,  almost  unaided, 
with  fanatical  persistency.  It  was  easy  for  his  opiwnents,  for  the  most 
part  managers  of  the  great  lying-in  asylums,  to  sliow  from  clinical 
experiences  the  weakness  of  so  one-sided  a  theory.  But  the  employ- 
ment of  the  equivocal  demonstration /«/ifM.t  inuno,  falsus  in  omnibus^ 
served  only  as  a  temporary  defense  against  the  laxity  which  prevailed 
in  hospital  management  only  a  quarter  of  a  century  ago.  Though 
Semmelweis  died  with  no  other  reward  than  the  scorn  of  his  contem- 
poraries, it  is  impossible  at  the  present  day  to  so  much  as  contemplate 
the  abuses  he  attacked  without  a  shudder. 

In  1860  Semmelweis  published  the  result  of  his  ripened  experience 
in  a  treatise  entitled  '*  Die  Aetiologie,  der  Begriff  und  die  Prophylaxis 
des  Kindbett-Fiebers,"  in  which,  abandoning  his  earlier  exclusive  posi- 
tion, he  maintained  that  puerperal  fever  arises  from  the  absorption 
of  putrid  animal  substances,  which  produce  first  alterations  in  the 
blood,  and  secondly  exudations,  lie  distinguished  l^etween  cases  in 
which  the  infection  was  introduced  from  some  external  source,  and 
which  he  believed  to  be  the  most  frequent  variety,  and  those  where 
the  poison  was  gencrat-cd  in  the  system.  The  sources  from  which  the 
infection  is  derived  he  believed  to  be — Ist.  from  the  de.id  body. 
regardless  of  age,  sex,  or  disease,  no  matter  whether  the  latter  is  of 
ueri>eral  or  non-puer{>eral  origin,  the  virulence  depending  upon  the 
of  decomposition ;  2d,  diseased  persons,  whose  mahuly  is  asso- 
ciated with  decomposition  of  animal  tissue,  no  matter  whether  the 
affected  i>erson  suffers  from  childbed  fever  or  not,  the  decomposing 
matter  alone  furnishing  the  product  from  which  infection  is  derived  ; 
3d,  physiological  animal  substances  in  the  process  of  decomposition. 
As  carriers  of  infection  he  regarded  the  fingers  and  hands  of  the  phy* 
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sponges,  instniTncnts,  goilpd  clothing,  tk 


siciun,  midwife, 

atmosphere,   and,  in  Drier,  anything  which,  utter  ' 

decomposing  animal  matter,  was  brought  into  cont^.: 

tuU  of  a  woman  dnring  or  salueqaont  to  parturition. 

tukca  pliieo  from  the  inner  Riirface  of  the  nteni- 

tlie  genital  OHhiil.      Irifeetinn  seldom  oceurs  in  | 


'   witr 

j.tni' 

Absoqttion 

lumatain 

"Cause  u( 


the  closure  of  the  os  int«mnm,  the  alwence  of  wounded  gurfacoe,  «od 
bi'causc  of  the  rarity  with  which  examinations  ore  made  ;  daring  liiU- 
tution  infection  is  common,  but  exceptional  during  the  period  of  ex- 
pulxion,  l)ecause  the  inner  uterine  eurface  is  at  that  timo  reudored 
inoeceKsible  by  the  advance  of  the  child  ;  in  the  phicental  and  puc 
pcral  |)Oriod  infection  occurs  from  utensils  and  iniitmment«,  but  chiefll 
through  the  acce.-w  of  almospheric  air  when  the  hit'  '      led  wit 

decomposing  organic  matter.     In  rare   iustances  a:.  tion  maj 

result  from  spontaneous  decomposition  of  the  lochia,  of  bits  of 
ciduu,  of  couguia  of  blood,  of  necrosed  tissue,  or>in  conwquenoe 
Kvcre  instrumentHl  luborx.     In  a  word,  puer]H?rul  fever  was,  ocoordit 
to  Soinmelwei:*,  no  now  specilic  disease,  but  a  variety  of  pya>n>ia. 

I  have  been  thutt  particular  in  giving  prominence  to  the  labon  of 
Semmelweis  partly  from  justice  to  a  man  who  waa  hated  and  deepised 
in  his  lifetime,  and  partly  because  I  believe  that  few  ontxidcof  Gormanj 
uro  really  cognizant  of  the  immense  service  he  rendered  tohiimaDity, 
or  that  to  him  is  really  duo  a  Inrgt^  part  of  what  is  now  current  doc- 
trine concerning  the  niiture  and  pni[ihylaxis  of  pneri)eral  fi-ver. 

The  Nature  of  Puerperal  Fever  as  regarded  from  the  Standpoint  of 
Modem  Investigation. — The   older  beliefs  in  the  stipprcMion  of  the 
lochia  and  the  mctadtases  of  milk  have  long  since  been  relegated  U 
the  domain  of  old  nurse's  lore,  and  do  not  call  for  serious  discujoiion,| 
The  localist  theory,  that  jtuerperal  fever  is  a  metritis,  a  peritonitin 
a  plilebitis,  or  an   inflammation  of  the  lymphatics,  is,  Oa  mortuary 
records  show,  still  adhered  to  by  many  practitioners,  and,  as  we  have 
seen,  is  justified  by  the  fact  that  puerpeml  fever  is,  with   rm 
tions,  associated  at  some  jieriod  of  its  progress  withcerlnin  innun 
processes  which  have  their  starting>point  in  the  generative  appanitus.j 
But  the  localist  theory  leax'es  out   of   >new  the  existenoo  of  blood- 
poisoning,  and  yet  the  coexistence  of  a  blood-poison  with  the  local^ 
lesions  is  an  essential  feature  of  puerperal  fever.     It  wjis  this  defect 
which  gave  to  the  advocates  of  the  specidcity  of  pneriH-nd  fever  their 
real  importance.     The  outcome  of  modem  investigation  tends,  how- 
ever,  to  prove  that  the  puerperal  pi^ison  is  of  a  septic  nature,  and  thatJ 
the  usnal  points  of  introduction  of  the  poison  arc  the  lesiofts  of  the' 
parturient  canal.    This  does  not,  indeed,  exclude  other  point*  of  entry, 
for  clinical  experience  renders  it  probable  that,  ntidi-r  certain  condi- 
tions, the  poison  may  be  primarily  introduced  intti  the  blood  throngh 
the  respiratory  and  digestive  organs.     Puerperal  fever  is  reall/  a  siu>| 
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gical  fever,  modified,  however,  by  the  peculiar  ph^'siologioal  conditions 
■wliich  belong  to  the  puerperal  state.  The  argument  against  its  septic 
origin  ia  based  chiefly  upon  mistaken  ideas  coucerning  the  nature  of 
septicaemia.  So  long  us  the  symptoms  of  the  latter  were  derived  for 
the  most  part  from  the  effects  observed  as  a  consequence  of  injecting 
putrid  materials  into  the  veins  of  dogs,  a  confusion  arose  from  the 
fact  that  the  results  obtained  were  commonly  those  of  putrid  intoxi- 
cation, and  not  those  of  true  septicasmia.  Under  such  circumstances 
it  was  not  ditScuIt  to  formulate  deBnitions  of  septiciemin  which  could 
be  shown  to  bo  at  variance  with  the  phenomena  which  ordinarily 
exist  in  puerperal  fever. 

The  argtiment  that  the  infectious  diseases  of  childbed  are  of  a  sep- 
tic nature  can  best  be  understood  by  presenting  the  proofs  in  their 
orderly  sequence. 

1.  It  is  demonstrable  that  septic  poisons  are  capable  of  producing 
the  lesions  ordinarily  associated  with  puerperal  fever.  Thus,  it  is  a 
matter  of  ordinary,  experience  that  the  retention  of  a  small  bit  of  the 
membranes  within  the  uterus  will  produce  fetid  lochia,  and,  as  the 
esult  of  infection,  a  febrile  condition,  which,  as  a  rule,  subsides  with 
lie  expulsion  of  the  offending  body  and  the  use  of  disinfectant  washes. 
A  virulent  form  of  fever  is  not  unfrequently  occasioned  by  retained 
coagula  or  placental  debris  which  have  undergone  decomposition.  I 
was  once  sent  for  to  see  a  puerperal  patient  suffering  from  fever  on  the 
jurth  day  following  her  confinement.  On  entering  the  room  I  found 
de  stench  intolerable  ;  turning  down  the  sheets,  I  discovered  that  the 
itient  was  lying  in  a  decomposing  mass,  and  learned  that  her  doctor 
had  forbidden,  after  the  birth  of  her  child,  the  removal  of  the  soiled 
Snen  and  blankets.  The  patient  died  in  the  third  week  from  pya?mia 
multiplex. 

Haussmann  *  reported  a  case  of  auto-infection  in  the  rabbit  which 
terminated  fatally.  A  portion  of  the  membrane,  retained  in  the  left 
comu,  led  to  diphtheritic  losses  of  substance  in  the  lower  portion  of 
the  vagina,  to  hemorrhagic  enteritis,  and  to  ]>eritoniti8.  The  same 
knthor  produced  death  from  septicaemia  by  injecting  into  the  gravid 
'nt«ru8  of  one  rabbit  serum  from  the  abdomen  of  another  which  had 
_died  from  infection.  The  post-mortem  examination  showed  the 
luscles  filled  with  grannies  and  the  peritonffium  injected,  but  no 
Jbrino-purulent  exudation.  Injections  into  the  uterus  of  pus  from 
the  abdomen  of  a  woman  who  had  died  from  infectious  puerperal  dis- 
ease produced  no  effect  upon  rabbits  two  weeks  gravid,  while  in  the 
Bond  half  of  pregnancy  premature  delivery  and  death  occurred,  in 
le  case  in  one  and  a  half,  in  another  in  two  and  a  half,  days.  In  the 
limal  which  died  in  thirty-six  hours  there  was  commencing  perimo- 


*  "  Ent«tchun({  der  Qbertregbaren  Eninkbciten  den  Wocbenbettes," 
nrUk.  und  Gyaack.,"  Bd.  iii,  Heft  3.  p.  S45. 
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trrtia  and  peritonitu,  while  in  the  one  that  died  after  the  Ia|iae  of  nxtj 
hoim  the  abdomen  waa  foand  to  contain  fibrine  and  pas.*  D'Espise 
injected  into  the  ntenu  of  a  rabbit,  vhich  had  jiut  prodaced  her  jooog, 
ptu  from  the  abdomen  of  a  woman  who  had  died  from  paerperal  dis- 
ease two  davi  before.  Thia  waa  mbeeqnentlj  followed  bj  other  injec- 
tion* of  fetid  flaida  daring  the  fonr  dajs  foUowing.  On  the  twelfth 
daj  the  animal  died.  The  antopej  rerealed  peritonitis,  most  marked 
in  the  pelvic  cavitj,  inflammatorr  alterations  in  the  vagins,  nteros, 
and  tabes,  small  absceaees  in  the  bodj  of  the  utema,  softened  clots  in 
the  veins  of  the  broad  ligaments,  and  infarctions  of  the  lirer.f  Schol- 
ler  found  that  anbcnuneoos  injections  of  septic  material  in  female 
animals  daring  pregnanes  prodaced  a  diphtheritic  nlcerative  procea 
on  the  nterine  surface,  which  determined  the  separation  of  the  pla- 
centa; diphtheritic  patches,  likewise,  were  fonnd  in  the  corona  of 
the  aterns.| 

Thas  we  find  that  in  the  haman  subject  and  in  experiments  made 
npon  animals,  septic  poisons  introduced  into  the  system  following  or 
near  delivery  prodnce  lesions  similar  to  those  found  in  puerperal  fever. 
As  a  farther  coincidence,  we  notice  that,  as  m  puerperal  fever,  the 
lesions  from  direct  septic  poisoning  have  nothing  characteristic  about 
them,  producing  in  one  case  pvxmia,  in  another  partial  peritonitis,  in 
another  general  peritonitiii,  in  another  diphtheritis,  while  in  otbera 
the  Ic-ions  are  comparatively  trivial,  these  differences  being  due  to 
variable  facta,  such  a.s  the  f|ualitiea  of  the  septic  poisons,  the  points  of 
entry  into  the  organism,  and  the  resistance  offered  by  the  invaded 
tissues. 

2.  Sfptiarmia  in  a  (lififai>e  rharaderizfd  by  the  invariable  presence 
in  thf  orf/anixm  in/>rferl  of  minute  bodies  generically  termed  bacteria* 

Until  very  recently  the  whole  subject  of  septicaemia  has  been  ins 
rtate  of  well-nigh  hofielcj's  confusion.  From  Ga^pard  and  Panum, 
through  a  long  list  of  experimenters,  hardly  any  two  arrived  at  pre- 
ci.^oly  similar  results.     Something  like  an  approach  to  order  has,  how- 

*  "  f'ontribiilion  i  l'6tu(lc  dc  la  Boplicimie  puerp^rale,"  Paris,  1873,  p.  28. 
f  Ihid.,  p.  394. 

J "  E»i«-riiri(>ntcl1<>  ncitrage  zum  Studium  dtr  Mptii«chen  Infection,"  "Deutadie 
Zcitwhr.  fiir  (Miir,"  I(<1.  vi,  p.  Ml. 

•  In  IHfir,  Mavrhoffjr  ("  Monatnachr.  I.  GeburWk.,"  vol.  xxt,  p.  112,  1865),  at  that  time 
rliiiicnl  nn^i.ftnnt  to  t\,f  I.yinK-in  StTvice  of  Hraiin,  in  Vienna,  8tin)ulate<l  by  the  researcbea 
of  I'n.«t<Mir,  innintainH  that  septic  cndometiitiH  was  the  result  of  putrid  fennenlatioo 
witliin  the  uterine  eaviiT,  and  drew  attention  to  the  Tibrios — a  term  which  he  applied  to 
tlio  riiund  as  well  a'l  to  the  rofililie  bacteria — as  the  nource,  and  not  the  product,  of  putrt- 
faclliin.  lie  cliiiiiied  tliat  wliilc  in  puerperal  processes  vibrios  are  always  present,  in 
licallliy  women  tlicy  never  'kkvit  before  the  sectmd,  third,  or  fourth  day,  and  not  always 
oven  then.  The  chief  |»ro(;ro?<»  that  has  been  made  as  regards  our  knowledge  of  puerpe- 
ral fi'vcr  In  till-  la.«t  ton  years  has  been  in  the  direction  of  strengthening  Mayrhofer's 
arguniont  by  (nn'TuI  experiment,  and  by  defining  the  action  of  microscopic  fungi  in  the 
pro<liictiun  of  ki  jilic  morbid  processes. 
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ever,  been  produced  since  it  has  began  to  be  understood  that  the  effects 
produced  by  septic  fluids  vary  with  the  quality  of  the  poison  and  the 
method  of  experimentation,  and  that  to  obtain  identity  in  the  result 
there  must  be  identity  in  all  the  conditions.  Thus,  Samuel  has  shown 
that  the  same  organic  substance  produces  different  effects  at  different 
stages  of  decomposition  ;  again,  that  the  enteritis  which  is  commonly 
quoted  as  characteristic  of  septic  poisoning  occurs,  as  a  rule,  in  ani- 
mals when  the  septic  fluid  is  injected  directly  into  the  blood,  and  is 
rare  when  it  finds  its  way  into  the  circulation  through  the  lymphatics, 
as  is  the  case  usually  in  clinical  experiences.*  There  is  one  experi- 
mental point  of  extreme  practical  importance  too  in  connection  with 
puerperal  septicaemia — viz.,  that  if  the  injection  of  a  septic  fluid  be 
made  directly  into  a  vessel,  toxic  effects  speedily  follow,  but  are  transi- 
tory, unless  the  amount  of  the  fluid  be  large,  or  its  virulence  excep- 
tional, or  the  animal  very  young ;  f  whereas  very  small  amounts  in- 
jected subcutaneously,  by  developing  rapidly  spreading  phlegmonous 
inflammation,  resembling  malignant  erysipelas  in  man,  are  capable, 
after  a  period  of  incubation,  of  producing  fatal  results ;  or  they  may, 
if  injected  into  a  shut  cavity  or  underneath  a  fascia,  lead  to  the  devel- 
opment of  an  inflammation  of  an  ichorous  character.  In  other  words, 
the  eliminating  organs  snflice,  under  ordinary  conditions,  to  remove 
from  the  blood  the  same  amount  of  septic  fluid  which  would  prove 
fatal  if  injected  into  the  tissues.  J  To  produce  similar  results  the  in- 
jections into  the  blood  need  to  be  repeated  at  intervals.  This  experi- 
ence leads  us  to  the  conclusion  that  in  the  tissues  septic  poison  pos- 
sesses the  capacity  of  self-multiplication,  and  that  in  the  local  inflam- 
mation set  up  a  reservoir  is  formed  from  which  poison  is  continuously 
poured  into  the  circulation. 

This  capacity  of  self-multiplication  which  septic  fluids  possess  has 
recently  been  found  to  be  coincident  with  the  presence  of  certain  para- 
sitic bodies,  generically  termed  bacteria.  All  carefully  made  experi- 
ments serve  to  show  that  if  a  septic  fluid  be  deprived  of  these  organic 
bodies  by  boiling  or  filtration  while  it  continues  capable  of  producing 
inflammation,  the  inflammation  is  usually  of  diminished  intensity  and 
remains  local  in  its  character  ;*  whereas  the  bacteria  retained  upon  the 
filter  possess  all  the  virulent  properties  of  the  original  fluid.  \    This 

•  £oe.  eit.,  p.  849. 

f  Traobi  and  Qescheidlbm,  "  Veraache  Sber  Fiulniss  and  den  Widerstand  des  Icben- 
den  Organismus,"  "  Schles.  Geo.  f.  raterliindieche  Cultur,"  Feb.  IS,  1874. 

X  In  some  instanoee  in  which  absorption  from  the  tissues  is  very  rapid  the  effects  of 
Bubcutaneoqs  injections  ma;  be  similar  to  those  produced  by  injections  made  directly  into 
the  circulation,  and  the  local  lesion  be  insignificant 

*  In  filtration  through  porous  earthenware  cylinders  the  filtrate  possesses  no  pblogo- 
genic  properties. 

I  TiKoix, "  CorrespondcnzbUtt  fOr  Schweiier  Aertw,"  1871, 8. 1276 ;  Klibs,  "  Archir 
fiir  exp.  Pathol,  und  Pharmakol.,"  Bd.  i,  Heft  I,  S.  35. 
48 
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does  not  alone  necessarily  prove  that  the  vinis  resides  in  the  bacteria, 
for  it  does  not  exclude  the  possibility  that  both  the  virus  and  the  bac- 
teria remain  npon  the  filter. 

So  far,  attempts  at  isolating  the  microspores  of  septicaemia  and  cul- 
tivating them  separately  in  vehicles  composed  of  water  holding  in  so- 
lution inorganic  constituents,  or  sterilized  fluids  containing  organic 
matters,  or  of  the  semi-solid  gelatinous  substances  recommended  by 
Koch,  have  been  only  partially  snccessful  in  proving  them  to  be  the 
sole  source  of  infection.     Some  earlier  experiments  of  Tiegel  and 
Klebs*  were  attended  with  positive  results,  and  more  recently  con- 
firmatory evidence  has  been  furnished  by  Pasteur  and  Dol^ris.  f    Hiller, 
rarely  quoted  now,  arrived  at  different  conclusions.     He  found  that 
bacteria  washed  in  pure  water  were  innocuous.^    But  pure  water  had 
long  before  been  proved  by  observers  to  be  inimical  to  the  well-being 
of  the  organisms  in  question.    Schaller  says  that  Ililler's  experiments 
prove  apparently  that  while  a  putrid  fluid  may  be  in  the  highest  de- 
gree poisonous,  its  component  parts — viz.,  either  the  fluid  or  the  bac- 
teria singly — are  neither  deadly  nor  poisonous.*     The  fact  is,  that 
isolation  experiments  are  subject  to  what  has  hitherto  been  in  most 
experiments  an  unavoidable  source  of  error.    As  Davaine  noted  early 
in  his  observations,  the  physiological  action  of  bacteria  is  very  depend- 
ent on  the  constitution  of  the  medium  in  which  they  are  developed, 
which  is  in  entire  harmony  with  what  is  known  of  organisms  much 
higher  in  tlie  scale.     "  Many  plants,"  says  Burdon-Sanderson,)  "con- 
taining active  principles,  become  inert  when  transplanted  from  an  ap- 
propriate soil."    Buclioltz,  in  a  series  of  exi>eriments  designed  to  test 
the  influence  of  antiseptics  upon  the  vitality  of  bacteria,  found  not 
only  a  difference  between  those  taken  directly  from  the  infusion  and 
those  cultivated  in  artificial  fluids,  but  between  bacteria  derived  from 
the  same  source  and  cultivated  in  modifications  of  the  nutrient  me- 
dium.^   Then,  too,  it  is  not  always  safe  to  transfer  to  the  human  spe- 

•  "  Arcliiv  fiir  cxp.  Patholope  und  Phnrraakologie,"  "  BcitrSgc  lur  EenntnUt  der 
pathojjenen  Schistomycetcn,"  Dand  iv,  Hctt  3,  8.  241  und  ff. ;  Tieoel,  foe.  cit. 

f  In  this  connection  may  be  mentioned  come  very  intercBting  cxperimcnta  by  Dr.  George 
Oaffky  ('"Expcrimcntcllcn  erzeugtc  Septicacmie,  Mitthcilungcn  ausdcm  Kaiserlich.  Gesundh.- 
Amie"),  in  which  micrococci  from  the  blood  of  septicwmic  mice  were  eucccRsfuIly  culti- 
Tatcd  in  a  gelatine  preparation,  and  produced,  when  inoculated  in  small  quantitict,  the 
syniptonriH  identical  with  thoKe  obtained  by  inoculating  the  blood  itself. 

X  "  Eip.  Beitrage  lur  Lehre  von  der  organisirlc  Natur  der  Contagion  und  Ton  der 
Fiiulniss,"  "  Archiv  fiir  klinirche  Chinirgie,"  Bd.  xvii,  Ileft  4,  S.  669  u.  ff. 

•"Exp.  Beitrage  zum  Studium  der  septiachen  Infection,"  "Deutsche  Zcitsohrift  fur 
Chirurgio,"  I!d.  vi,  S.  102. 

I  "  Lectures  on  the  Relations  of  Bacteria  to  Disease,"  "British  Med.  Journal,"  Uarch 
27,  1875.  Sec  also  Klers,  "Beitrage  zur  Kcnntniss  der  patbogencn  Schittomyceteo," 
"Arch,  fiir  Pathol,  und  I'harmakol.,"  Bd.  Hi,  S.  821. 

^  "  Antiscplica  und  Bactcrien,"  "Arch.  f.  exp.  Pathol,  und  Pbarmokol.,"  Bd.  ir,  Heft 
1  und  2. 


PUEnPERAL  FEVER  659 

cies  tlio  results  of  exiieriments  made  upon  the  lower  animals.     Indeed, 

ong  animals,  not  only  in  dififerent  species,  but  in  varieties  of  the  same 
species,  differences  in  the  susceptibility  to  septicemic  poisons  are  found 
ranging  from  gradations  as  to  the  intensity  of  the  effect  produced  to 
solute  immunity.  In  anthrax,  a  disease  analogous  to  the  one  in 
'question,  the  bacterial  origin  has  been  established  beyond  dispute  by 
ho  inoculation  of  isolated  bacilli,  which  multiply  in  the  blood  and 
permeate  in  enormous  numbers  the  lungs,  liver,  kidneys,  spleen,  and 
glandular  structures.  If  the  same  unequivocal  testimony  has  as  yet 
not  been  obtained  from  isolation  experiments  as  regards  septicsemia,  it 
is  reasonable  to  suppose  that  this  is  due  to  the  defects  in  the  technique, 
for  which  it  is  presumable  the  ingenuity  of  investigators  will  in  future 
find  the  remedy. 

It  is,  however,  from  the  constant  presence  of  the  bacteria  in  in- 
cted  wounds,  and  their  distribution  through  the  tissues,  that  the 
argument  in  favor  of  connecting  septic  symptoms  with  the  bacteria 
has  been  mainly  deduced.  Here  the  ground  is  sufficiently  solid,  and, 
judged  by  ordinary  laws  of  scientific  evidence,  the  pathological  im- 
portance of  tlie  microspores  may  be  regarded  as  established.  To  be 
sure,  we  find  them  in  tongue-scrapings  of  healthy  individuals,  but 
tongue-scrapings  are  poisonous  if  injected  into  the  tissues.  That  they 
do  not  ordinarily  prove  so  in  the  mouth  is  no  more  singular  than  that 
woorari  can  be  swallowed  with  impunity.  Tiegel*  has  endeavored  to 
ow  that  round  bacteria  are  found  normally  in  the  internal  organs  of 
the  body  ;  but  Koch  f  states  that  he  has  on  many  occasions  examined 
normal  blood  and  normal  tissues  by  moans  which  prevented  the  possi- 
bility of  overlooking  bacteria,  or  of  confounding  them  with  granular 
masses  of  equal  size,  and  that  he  has  never  in  a  single  instance  found 
organisms. 

It  is  stated  that  bacteria  are  sometimes  absent  from  the  blood  with- 
drawn during  life  in  septic  diseases.  As,  however,  their  constant 
presence  has  been  confirmed  in  the  vessels  and  glomeruli  of  the  kid- 
neys, it  is  fair  to  assume  that  those  organs,  acting  as  filters,  must  have 
received  the  colonies  observed  in  them  from  the  general  circulation. 

The  difliculty  of  obtaining  bacteria  from  the  blood  in  many  cases 
during  life  in  septic  diseases  does  not,  however,  as  was  once  supiMsed, 
invalidate  the  theory  of  their  pathogenic  importance.  Septica;mia  is 
at  present  employed  as  a  collective  term  for  a  number  of  processes 
which  may  occur  singly  or  in  combination  with  one  another.  When  a 
relatively  large  quantity  of  a  putrid  flnid  is  injected  into  the  veins 
of  an  animal,  death  follows  from  the  action  of  a  chemical  poison 
^sepsin).     The  blood  during  life  rarely  displays  the  presence  of  bac- 

[ia,   the  latter  disappearing  in  the  circulation.     In  animals  thus 
•  "  Arch  f.  p«th.  Anat  u.  Physiol,  ii.  f.  klin.  Med,"  vol.  Ix,  p.  453. 
I  "  Oa  riaumatic  lulectirc  Dieeases,"  "  Saw  Sydeobom  Soc  Publicatioa,**  p.  IB, 
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poisoned,  blood  docs  not  possess  infections  properties.  This  form  ii 
termed  putrid  intoxication.  That  tbe  poison  in  these  cases  is,  Uo** 
ever,  produced  by  the  bacteria  is  shown  by  experiments  of  Gutmann,* 
who  demonstratud  that  bacteria  from  a  drop  of  putrid  blood  cultivated 
in  Cohn's  solution  developed  in  the  flaid  a  poison  which,  when  injected 
into  the  veins  of  dogs,  occasioned  death  with  all  the  gjmptonii  of 
putrid  intoxication.  Still  more  conclusive  were  the  experimonU  of 
Koch.  This  observer  injected  four  drops  of  putrid  blood  beneath  tht 
skin  of  mice.  The  latter  died  in  from  four  to  eight  hours.  Tbiif 
were  no  bacteria  in  the  blood,  and  the  blood  was  not  infectiom 
When,  however,  a  single  drop  was  injeclied,  the  mice  often  reuuuned 
nuullectod,  but  iu  u  third  of  the  cases  they  became  ill  after  twentr- 
four  hours,  death  occurring  in  from  forty  to  sixty  hours.  Th 
during  life  communicated  the  same  disease  to  other  mice,  and  i' 
were  always  present  in  large  numbers.  In  these  cases  tl»e  dis-,-  ..ij 
poison  iu  the  fluid  injected  was  too  small  iu  amount  to  <]  ^ 

and  death  resulted  only  after  u  jjcriod  of  incubation  as  a  c__,.  ,_._cj 
of  the  multiplication  of  bacilli  iu  the  blood  and  in  tbo  tissues. 

In  another  class  of  cases  Koch  experimented,  not  with  pnlrnl 
blood,  but  with  u  fluid  produced  by  macerating  a  piece  of  mou$4.--«km 
in  distilled  water.  Of  this  he  injected  a  syringeful  into  the  back  of  i 
rabbit.  The  result  was  peritonitis,  swelling  of  the  spleen,  gray,  wedf^ 
shaped  patches  in  tlie  livCr,  and  in  the  lungs  were  found  dark-ral 
patches  the  size  of  a  pea,  devoid  of  air — all  appearances  in  harmoD} 
with  what  is  designated  as  pyicmia.  Oval  micrococci  wero  found  ii 
great  numbers  everywhere  throughout  the  body.  But  the  point  of  tf^ 
cial  interest  in  the  present  connection  is  the  fact  that  wherever  th«» 
micrococci  come  in  contact  with  the  red  blood-corpuscles  the  latter  itick 
together  and  become  arrested  in  the  minute  capillary  network.  Tb 
thrombi  thus  formed  are  further  enlarged  by  the  deposition  of  mJ- 
crococci,  which  multiply,  block  up  individual  capillary  loojis,  lai 
invade  contiguous  tissues.  la  the  blood-current  itself,  however,  tb» 
micrococci  do  not  increase  iu  numbers,  and  can  not  always  lie  fovod 
in  the  circulation  upon  a  single  examination,  but  Dol^ris  t  ossaret  bj 
that  in  puoqieral  fever  by  repeated  trials,  o8i)ocially  after  a  chill,  hi 
has  never  failed  to  demonstrate  their  presence. 

As  to  tbe  exact  manner  in  which  these  minute  bodies  exercise  their 
pernicious  influence,  whether  they  operate  mechanically,  or  wbe{l>«f 
they  produce  a  virus  iu  the  process  of  nutritive  activity,  or  wbeUwr, 
as  is  probable,  both  suppositions  are  correct,  must  be  decided  Vj 
future  investigations.  It  is  enough  for  us  to  note  thai  the  ooatMCtioi 
between  sepsis  and  bacteria  is  intimate  and  vital. 

3.  Pathogenic  bacteria  are  invariably  associated   with  putrftrtl 

•  Vide  StmtSL,  "  Patridc  Intoxication,''  etc,  "  Vir«how'*  Arch.,"  toL  \xxxl,  p.  K* 
f  "  Lft  fiivre  pucrp6rale,"  etc,  p.  120. 
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fever,  and  to  them  the  infectious  qualities  of  the  disease  are  due.  I 
have  been  explicit  regarding  the  evidence  concerning  bacteria  in  sep- 
tic diBeases,  because  it  places  the  question  of  the  infectious  group  of 
puerperal  fever  cases  in  the  following  position  :  Experiences  occurring 
clinically,  as  well  as  those  produced  upon  animals,  teach  us  that  cer- 
tain lesions  and  symptoms,  similar  to  those  we  are  accustomed  to  regard 
as  characteristic  of  puerperal  fever,  result  from  septic  poisoning.  In 
a  large  class  of  cases,  however,  the  connection  between  childbed  fever 
and  sepsis  has  been  deduced  rather  from  analogy  than  direct  proof. 
For  those  who  chose  to  regard  such  as  due  to  a  specific  jMison  peculiar 
to  the  puerperal  state  there  was  really  no  objection.  If,  however, 
bacteria  are  characteristic  of  septic  poisoning,  the  question  presents 
itself  in  a  different  light,  and  we  have  to  inquire  whether,  in  the  less 
obvious  cases,  bacteria  arc  present  in  puerperal  fever  in  the  propor- 
tions and  groupings  that  we  find  them  in  other  diseases  due  to  putrid 
infection.  Now,  it  is  precisely  proof  of  this  nature  that  has  recently 
been  abundantly  rendered. 

Wiildeyer,*  Orth.f  lleiberg,!  and  von  Kecklingbansen  •  found  the 
tissues  and  lymphatics  of  the  parametria  filled  with  pus-like  masses, 
which  consisted,  in  addition  to  pus-cells,  chiefly  of  btvcteria.  Bacteria 
swarmed  in  the  fluid  of  the  peritoneal  cavity.  In  one  case  examined 
by  Waldcyer  six  hours  after  death,  while  the  body  was  still  warm,  the 
peritoneal  exudation  was  like  an  emulsion,  and  furnished  an  abundant 
deposit  which  consisted  almost  entirely  of  bacteria.  Orth  injected 
ten  minims  of  peritoneal  fluid  from  a  woman  dead  of  puerperal  fever 
into  the  abdomen  of  a  rabbit.  As  the  animal  was  dying  he  broke  up 
the  medulla  oblongata,  and  found  in  the  peritoneal  fluid  enormous 
quantities  of  these  organisms.  In  puerperal  fever  round  bacteria  have 
been  likewise  found,  though  in  less  quantities,  in  the  lymphatics  of 
the  diaphragm  and  in  the  fluids  of  the  pleura,  the  pericardium,  and 
the  ventricles  of  the  brain.  In  post-mortem  examinations  of  fresh 
subjects  the  serous  fluids,  withdrawn  under  proper  precautions,  do 
not  contain  round  bacteria  except  in  cases  of  septic  infection.  |  Orth 
found  in  the  purulent  contents  of  the  vessels  of  the  funis,  in  children 
who  died  of  sepsis,  precisely  the  same  formations  as  existed  in  the  ex- 
udations of  the  mother. 

Doldris,  in  a  remarkable  essay  already  referred  to,  published  in 

•  "  UebCT  d«s  Vorkommen  ron  Bact«rien  bci  dcr  diphthcritischcn  Form  do«  pucrpcrtL 
richer?,"  "  Archiv  fUr  Crnockologie,"  vol.  Hi,  p.  293. 

f  "  Untersuchnngcn  iiher  puerperal.  Ficber,"  "  VIrchow'a  Archi»,"  Tot  IWii,  p.  437 

J  "Die  pucrpcmlcn  und  prietnischen  Prooe««f,"  Leipzi;;,  1873. 

•For  the  ricwn  of  ron  Rccklinghaiiiicn  I  Bm  Indebted  to  his  pupil  Stcurcr.  VvU  the 
writer's!  paper  on  "  The  Nature,  Ori^n,  and  Prevention  of  Puerperal  Fever,"  "  Trans,  of 
the  iDtcrnaliiiniil  Med.  Congress."  Philadelphia,  1876. 

I  Klf.bs,  "  Beitrig?-  zur  Kcnntniiis  der  pathogcnen  Schbtomyceten,"  "Archiv  far  exp. 
FatboL  and  Pharmakol ,"  voL  iv,  p.  441  el  teq. 
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1880,*  furnishes  not  only  conclusive  evidence  of  the  presence  of  bac- 
teria in  the  various  tissues  and  serous  cavities  of  women  dying  of  pu- 
erperal  fever,  but  has  added  the  evidence  of  their  pathogenic  character 
by  cultivating  them  apart  in  sterilized  fluids,  and  by  reproducing  in 
animals,  by  means  of  subcutaneous  injections  of  the  isolated  bacteria, 
the  infarctions,  the  blood-changes,  and  the  suppurative  processes  of 
the  original  disease. 

So  far,  the  generic  term  bacteria  has  been  employed  to  indicate  the 
disease-germs  which  are  the  active  agents  of  infection  in  puerperal 
fever.     It  is  not,  however,  intended  to  assume  that  the  germs  of  septic 
processes  are  all  identical,  or  that  they  all  produce  precisely  the  same 
pathological  conditions.     Koch,  indeed,  maintains  that  a  distinct  spe- 
cific bacterial  form  is  found  in  such  closely  allied  aiTections  as  pytemia, 
septicaemia,  gangrene,  and  erysipelas,  the  different  forms  possessing, 
however,  this  link  in  common,  viz.,  that  they  are  alike  generated  in 
putrefying  media.    Singularly  enough,  the  bacterium  termo  and  the 
bacterium  commune — to  which  the  fetidity  of  matters  undergoing  pu- 
trefaction is  duo — are  in  themselves  harmless.     They  are  rapidly  de- 
stroyed in  the  circulation,  and  are  not  inoculable.    Fetid  discharges 
from  wounds  are  not,  therefore,  necessarily  dangerous.     The  putrid 
odor  serves  a  useful  purpose,  as  it  gives  warning  of  the  existence  of  con- 
ditions which  favor  the  development  of  life-destroying  organisms  ;  bat 
the  latter  may  develop  without  the  concurrence  of  the  forms  which 
give  rise  to  putrefaction,  a  fact  of  considerable  importance  in  view  of 
the  common  belief  that  sci)tic  infection  is  excluded  by  the  absence  of 
fetid  odors. 

In  puerperal  fever  Doleris  found  the  prevailing  pathogenic  organ- 
isms consisted  of  bacilli  or  rods,  and  micrococci  or  round  bacteria  in 
the  varieties  of  micrococci,  simple  points;  diplococci,  double  points; 
and  chains  or  wreaths.  The  bacilli  he  regarded  as  the  source  of  acute, 
rapid  septicemia,  while  pus-production  was  associated  with  the  multi- 
plication of  the  round  bacteria,  and  especially  of  the  diplococci. 

4.  The  presence  of  germs  in  puerperal  fever  serves  not  only  to  fix 
cases  hitherto  doubtful  in  the  cater/nry  of  septic  diseases,  but  affords 
the  nw.it  satisfactory  explanation  of  the  protean  phenomena  of  puer- 
peral fever  itself. 

We  have  seen,  from  both  Koch's  and  Gutmann's  experiments  upon 
animals,  tliat  death  may  occur  independently  of  bacteria  by  the  rapid 
absorption  of  a  chemical  poison  developed  in  a  putrefying  fluid. 
Clinical  experiences,  such  as  the  speedy  death  sometimes  observed 
when  retained  coagula  or  portions  of  placenta  undergo  decomposition 
within  the  uterine  cavity,  render  it  probable  that  similar  cases  of  pu- 
trid intoxication  are  not  unknown  in  puerperal  women,  though,  so 
far,  the  anatomical  demonstration  of  the  fact  has  not  been  furnished. 
*  "  La  fi^vre  pucrpirale  ct  Ics  organUmcs  infiriean." 
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In  cases,  however,  where  puerperal  fever  has  a  distinct  period  of 
incubation,  and  progresses  step  by  step  to  the  fatal  ending,  bacteria 
are  always  found  invading  the  tissues  of  the  genital  canal.  In  rare 
cases  they  pass  by  the  Fallopian  tube  to  the  peritoneal  cavity  and  ex- 
cite salpingitis  and  peritonitis.  More  commonly  from  local  lesions 
they  enter  the  canalicular  spaces  of  the  connective  tissue  forming  the 
frame-work  of  the  genital  canal,  which  is  continuous  with  the  subiMjri- 
toneal  connective  tissue  of  the  pclvia.  From  the  canalicular  8j)ace 
they  enter  the  lymphatics.  Cellulitis  is  excited  by  their  presence,  and 
the  lymphatic  glands  become  inflamed  and  enlarged.  In  ])eniiciou3 
forms  they  prod  nee  a  sero-purulent  oedema,  which  spreads  rapidly 
with  a  wave-like  progress  after  the  manner  of  erysijiolas  ;  or  in  milder 
cases  the  progress  of  the  disease-germs  is  arrested  by  the  lymi)liatic 
glands  or  the  resistance  offered  by  the  tissues  themselves,  and  the 
ordinary  circumscribed  phlegmon  is  produced.  By  the  lymphatics 
which  accompany  the  vessels  of  the  Fallopian  tubes  they  reach  the 
ovaries  (puerperal  ovaritis),  and  by  the  broad  ligaments  they  pass  to 
subperitoneal  tissues  of  the  iliac  and  lumbar  regions.  Through  the 
same  system  they  are  conveyed  to  the  great  serous  cavities  of  the  body. 
In  the  peritonjEum  they  give  rise,  unless  death  occurs  too  speedily,  to 
pytemic  peritonitis,  which,  unlike  the  traumatic  form,  is  attended 
with  but  little  pain,  and  for  which  the  claim  has  been  set  up  that  it  ia 
peculiar  to  puerperal  fever.  The  wide  stomata  upon  the  abdominal 
surface  of  the  diaphragm  allows  the  facile  entrance  of  the  organisms 
into  its  lymphatics.  Waldcyer  found  in  diaphragmitis  the  lymphatics 
of  the  diaphragm  filled  with  bacteria.  And  thus,  following  the  lym- 
phatic system,  if  we  only  admit  that  bacteria  are  the  active  agents  of 
sepsis,  the  frequency,  in  severe  types  of  puerperal  fever,  of  inflamma- 
tion of  the  seroas  membranes  of  the  pcritonteum,  the  plenrsB,  the  peri- 
cardium, the  meninges,  and  the  joints,  finds  an  easy  explanation.  Nor 
is  it  altogether  accident  which  determines  in  different  cases  the  i)re- 
cise  serous  membranes  which  are  affected.  The  widespread  ramifica- 
tions of  the  lymphatic  system  would  naturally  give  rise  to  eccentric 
inflammations  in  place  of  those  following  the  apparent  continuity  of 
tissues. 

The  ductus  thoracicus  is  the  principal  channel  through  which  the 
bacteria  enter  the  blood.  It  is  possible  that  they  may  further  obtain 
access  into  the  circulation  through  the  radicles  which  furnish  the  com- 
munications between  the  capillaries  and  the  lymphatics.  We  have 
seen  that  bacteria  are  found  with  difliculty  in  the  blood  during  life. 
A  few  hours  after  death  they  swarm  in  that  fluid.  That  they  do, 
however,  enter  the  general  circulation  during  life  is  incontestable, 
Stcorer  writes  :  "As  the  kidneys  are  the  great  filters  of  the  human 
system.  I  never  neglected  to  examine  them,  and  almost  invariably 
found  micrococci  tilling  the  arterioles  and  glomeruli."    This  is  in  cor- 
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respondence  with  what  occurs  in  other  septic  diseases,  and  account! 
for  the  albaminnria  and  interstitial  nephritis  which  often  snperrene 
in  the  advanced  stages. 

The  action  of  the  bacilli  npon  the  blood  differs  materially  from 
that  of  the  round  bacteria.     So  soon  as  the  latter  come  in  contact  with 
the  red  corpuscles,  the  corpuscles  stick  together  and  form  larger  or 
smaller  clots  in  the  blood.     They  then  are  no  longer  able  to  pass 
through  the  minute  capillary  networks,  but  are  arrested  in  the  larger 
or  smaller  vessels  (Koch).     The  micrococci  in  the  resulting  infarctions 
multiply,  and  migrate  into  the  vessels  and  cellular  tissue  of  the  neigh- 
borhood.    Thus  fresh  foci  of  infection   are  formed.      Or  by  their 
destructive  action  they  may,  when  situated  near  the  serons  surfaces, 
penetrate  into  the  serous  cavities,  and  in  this  way  indirectly  occasion 
peritonitis,  pleurisy,  meningitis,  and  purulent  inflammations  of  the 
joints.     When  the  micrococci  enter  directly  into  the  circulation,  they 
sometimes,  in  passing  through  the  heart,  adhere  to  the  endocardium 
and  the  valves,  where  they  cause  exudation  and  ulceration,  and  give 
rise  to  the  so-called  endocarditis  ulcerosa  puerperalis.*    The  red  glob- 
ules of  the  blood  undergo  changes  of  shape,  assume  a  stellate  aspect, 
and  rapidly  disappear.     The  white  globules  are  greatly  increased  in 
numbers,  and  the  blood  itself  becomes  nearly  colorless.     A  certain 
amount  of  light  is  thrown  upon  those  blood-changes  by  Dol6ri8,  who 
added  micrococci  to  the  fresh  blood  of  a  frog  and  watched  the  ensuing 
changes  under  the  microscoi>e.     The  micrococci  could  be  seen  in  the 
act  of  penetrating  the  red  globules,  which  thereupon  lost  their  color 
and  Ijccamc  shrunken,  and,  following  the  discliargc  of  the  organisms, 
whicli  meantinie  had  multiplied  in  an  astonishing  manner,  little  or 
notliing  of  the  original  globules  remained. 

In  tlie  bacillur  form  of  septicromia  the  blood  is  dark,  and  has  a 
semi-gelatinous  appearance,  compared  by  French  writers  to  partially 
cooked  gooseberry  jelly.  The  red  globules,  though  they  exhibit  the 
various  stages  of  deformation,  are  not  diminished  in  number.  The 
disease  is  further  characterized  by  ecchymoses  and  minute  apoplectic 
effusions,  and  by  the  absence  of  pus-formation.  In  the  artificial  sep- 
ticemia produced  by  Koch  in  mice  by  means  of  bacilli,  the  rod-like 
organisms  were  found  to  enter  the  white  corpuscles,  and  to  compass 
their  destruction.  They  did  not  cause  the  red  globules  to  adhere  to- 
gether, and  there  was  no  clogging  of  the  capillary  circulation.  All  the 
principal  structures  of  the  animals  subjected  to  experiment  were  in- 
filtrated with  bacilli.  The  distribution  of  the  latter  was  apparently 
accomplished  by  the  blood-vessels,  and  not  by  the  lymphatics,  the 
bacilli  probably  effecting  their  entrance  into  tlic  vessels  by  virtue  of 
their  penetrative  power,  in  place  of  traversing  performed  pathways. 

*  IIeiiiero,  "  Die  piicrpcralcn  uml  pyipmischpn  Procpssc,"  Lciprig,  1878,  pp.  22  toA 
S4,  with  references  to  cases  reported  by  Wiege  and  Ebertb. 
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Possibly  it  is  this  action  of  the  bacilli  which  causes  the  weakening  of 
the  vessel-walls,  as  evidenced  by  the  large  number  of  red  corpuscles 
which  pass  out  from  tliem. 

In  puerperal  fever  it  is  rare  to  find  either  round  bacteria  or  bacilli 
ting  singly  as  the  agent  of  infection.  As  a  rule,  both  forms  exist 
together  in  varying  projwrtions,  the  predominant  form,  however,  de- 
termining in  general  the  character  of  the  symptoms. 

Thrombosis  of  the  veins  may  be  a  physiological  phenomenon,  or 
may  be  due  to  an  alteration  of  the  blood,  to  weakness  of  the  heart,  or 
to  local  inQuences.  So  long  as  the  clot  remains  firm  its  infiuence  is 
limited  to  disturbances  of  the  circulation.  The  pyoemic  symptoms — 
viz.,  suppuration  of  the  coagulum,  the  separation  of  emboli,  and  the 
formation  of  njctastatic  abscesses — are  always  dependent  upon  tho 
presence  of  round  bacteria.  In  phlebitis  the  latter  are  found  in  the 
endothelium  and  in  the  sheaths  of  the  veins.  The  infiammation  of 
the  veins  is  followed  by  thrombosis.  According  to  Doltris,  micrococci 
derived  from  the  blood  are  deposited  upon  the  central  extremities  of 
e  clots ;  beyond  these  d^p6t«  a  fresh  infiammation  is  set  up,  followed 
ly  fibrinous  coagulation.  Thus  tho  micrococci  become  imprisoned 
between  two  plugs.  The  same  process  may  be  roiwated  until  a  series 
of  abscesses  is  formed.  For  a  time  no  mischief  may  ensue.  Finally, 
however,  the  resistance  of  the  outworks  is  overcome,  an  embolus  be- 
comes detached,  and  an  infectious  abscess  is  opened  into  the  blood — an 
event  whicli  is  announced  by  an  intense  chill  and  the  familiar  systemic 
derangement. 

In  septic  diseases  death  takes  place  from  apncei,  partly  from  the 
inability  of  the  blood-corpuscles  to  carry  oxygen  to  the  tissues,  and 
partly  from  paralysis  of  the  nerve-centers.* 

In  hospital  epidemics  of  puerperal  fever,  diphtheritic  patches,  situ- 
ated upon  the  lesions  of  the  vulva  and  in  the  course  of  the  utero- 
Tuginal  canal,  are  sometimes  observed.  Steurer  found  these  patches 
irere  always  associated  with  loss  of  substance,  and  were  comiwsed  of 
disintegrated  iibrine,  white  and  red  blood-globules,  and  colonies  of 
round  bacteria  in  great  abundance.  Morphologically,  these  so-called 
diphtheritic  patches  are  identical  with  those  which  njjpoar  in  the 
throat.  Fallen  f  has  reported  an  instance  of  the  simultaneous  occnr- 
Dce  of  puerperal  diphtheritis  in  the  mother,  and  throat  diphtheritis 
in  the  two- week s'-old  child.  In  Ij-ing-in  hospitals  it  is  the  genital 
organs,  as  the  Iwus  rosistentiae  minoris,  and  not  the  throat,  whicli  are 
the  usual  points  of  attack. 

The  question  as  to  the  extent  to  which  erysipelas  and  puerperal 
fever  are  cognate  diseases  is  in  a  fair  way  to  be  solved  by  recent  inves- 
tigation.    Ortii  took  the  contents  of  a  vesicle  from  an  erysipelatous 

•  ScnPi.LKR.  "  Exp.  Beilrige  tarn  Studlum  der  scptischcn  Infection,"  "  DeuUohe 
Zcitachr.  f.  Chir.,"  rol.  ri,  p.  H»  a  $eg.        f  "  Traoa.  N.  Y.  Obst.  Soc.,"  18r6-'-8,  p.  78. 
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patient  which  contained  bacteria  in  great  abundance,  and  employed 
the  same  for  injections  under  the  skin  of  rabbits.    In  this  way  he  sno- 
ceeded  in  producing  in  these  animals  a  species  of  erysipelas  malignnm. 
In  the  subcutaneous  oedema  and  affected  portions  of  the  skin  he  found 
enormous  masses  of  bacteria,  so  far  exceeding  in  quantity  the  amount 
introduced  as  to  prove  an  abundant  new  production.*     Samuel  pro* 
duced  similar  results  by  the  injection  of  ordinary  putrid  fluids  con' 
taining  round  bacteria.    An  affection  resembling  simple  erysipelas  he 
obtained  most  frequently  by  the  application  of  fluid  to  a  wound  torn 
open  after  the  second  or  third  day.f    Lukomski  found  that  erysipelas 
could  be  produced  by  fluid  containing  micrococci  even  when  putre- 
faction did  not  exist.     The  contents  of  erysipelatous  vesicles  contain, 
ing  no  micrococci  excited  no  morbid  manifestations.    Where  the  ery- 
sipelatous process  was  fresh  and  progressing,  micrococci  were  found  in 
great  abundance  in  the  lymphatics  and  canalicular  spaces.    Where  the 
process  was  retrogressive,  there  were  no  micrococci  to  be  found,  even 
in  cases  in  which  inflammation  existed  to  an  intense  degree.  %    Dol^ris 
submitted  to  the  culture-process  of  Pasteur  fluid  obtained  from  vesicles 
which  developed  in  the  course  of  facial  erysipelas  in  a  man  of  forty 
years.    Micrococci  in  chains  were  found  in  the  liquids  employed  iden- 
tical with  those  he  had  discovered  in  puerperal  fever.    In  many  cases 
I  have  seen  an  erysipelatous  inflammation  start  from  a  puerperal  diph- 
theritic ulcer  uiwn  the  introitus  vagin®,  and  extend  outward  over 
the  buttocks,  the  thighs,  and  the  lower  portion  of  tlie  abdomen. 

Virehow  "  has  so  far  given  in  his  adhesion  to  the  new  school  as 
to  say :  "  Especially  in  tliis  connection  are  to  be  mentioned  the  diph- 
theritic process  and  tlie  erysipelatous,  especially  erysipelas  malignum. 
The  granular  deposit  in  diphtheritically  affected  tissues,  of  which  I 
formerly  spoke,  has  more  and  more  proved  to  bo  of  a  parasitic  char- 
acter. What  we  formerly  regarded  as  simple,  organic  granules,  as 
infiltration  or  exudation,  has  since  proved  to  be  a  dense  aggregation 
of  micro-organisms  which  penetrate  into  the  tissues  and  cells  to  com- 
pass their  destruction." 

Thus  we  find  in  surgical  fever,  in  puerperal  fever,  in  diphtheria, 
and  in  erysipelas,  the  presence  of  a  common  element  which  links  them 
together,  and  which  establishes  the  relationship  which  has  long  been 
recognized  as  existing  between  these  various  processes. 

5.  77te  differences  between  surgical  and  puerperal  septiccemia  are 
due  to  differences  partly  structural  and  partly  physiological  in  the 
wounded  surfaces  exposed  to  septic  contamination. 

*  "  Untcrsuchungcn  iiber  Erysipcl.,"  "  Arch,  f Qr  cip.  Pathol,  und  Pharmakol.,"  Bd-  i 
S.  81. 

f  "  Arch,  ftir  cxp.  Path,  und  Pharmak.,"  Bd.  i,  S.  335  u.  ff. 

j  "  rntersHchimiren  iibcr  Erysipcl.,"  "  Virchow's  Archir,"  Bd.  li,  S.  480. 

•  "  Die  KortBchritte  dcr  Krii'g's  Ucilkunde,"  Berlin,  1874. 
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A  certain  amoaut  of  misapprehension  has  arisen  from  the  circum- 

anoe  that,  along  with  many  coincidences  in  the  syrajjtoms  of  puer- 

ral  and  surgical  fever,  there  are  observable  differences  which,  from 

a  purely  cliuicul  point  of  view,  would  justify  a  separate  classification 

of  the  two  affections.     It  will  not  do,  however,  to  ignore  the  fact 

that  the  conditions  which  prevail  in  the  parturient  canal  subsequent 

to  labor  have  no  strict  analogue  in  the  lesions  which  the  surgeon  is 

lied  u|K)n  to  treat,  and  that  therefore  a  complete  identity  as  to  all 

he  clinical  features  of  puerjMjral  and  surgical  fever  would  hardly  bo 

within  the  range  of  possibility. 

In  the  puerperal  state  it  is  necessary  to  take  into  account  the 
blood-changes  induced  by  pregnancy,  the  effects  of  shock  and  ex- 
ustion  in  protracted  labors,  the  frequency  of  htemorrhage,  the  deep 
ituation  of  puerperal  wounds,  the  presence  of  clots,  decidua,  and  dead 
issue  in  a  state  of  disintegration  or  decomposition,  the  ease  with 
which  deleterious  matters  are  absorbed  by  the  wide  lymphatic  inter- 
spaces, the  serous  infiltration  of  the  pelvic  tissues,  the  exaggerated 
size  of  the  lymphatics  and  veins,  and  the  proximity  of  the  peritoneal 
cavity. 

Samuel,*  in  speaking  of  the  immunities  and  dispositions  to  septic 
poisoning,  says :  ''  The  statistical  frequency  of  septic  puerperal  dis- 
e  is  dae  to  the  length  of  the  parturient  canal,  to  the  fact  that 
rough  this  long  passage  there  must  pass  all  the  pathological  and 
ihysiological  excretions,  and  to  the  soiling  of  these  jiarts  with  fingers, 
Instruments,  and  secretions  which  iiavo  become  the  bearers  of  sepsis." 
lie  found,  on  the  other  hand,  that  it  was  extremely  difficult  to  pro- 
ucc  a  progressive  ichorous  condition  by  daily  painting  an  open  stump 
ith  a  septic  fluid, f  though  the  same  was  readily  obtained  when  an 
infinitesimal  quantity  of  septic  fluid  was  injected  underneath  a  fascia. 
6.  In  the  present  state  of  our  scienlifc  knowledge  it  is  necessary  to 
mit  that  there  is  a  limited  number  of  febrile  and  inflammatory  dis- 
turbances ocnurriny  in  puerperal  women,  the  bacterial  origin  of  which 
y  be  fairly  questioned.     As  illustrations  of  this  class  may  be  men- 
ioned :  1.  Cases  of  catarrhal  endometritis  due  to  errors  of  diet  and 
exposure.     Indeed,  I  have  frequently,  in  hospital  practice,  been  able 
to  trace  severe  cases  of  cellulitis,  pelvic  peritonitis,  and  general  peri- 
tonitis, occurring  in  the  winter  season,  to  the  patient  getting  out  of 
bed  dripping  with  perspiration,  and  clad  only  in  a  night-dress,  and 
oing  thus  barefooted  over  a  cold,  uncarixited   floor  to  the  water- 
oset.     2.  Cases  of  puerperal  disorders  proceeding  from  emotional 
uses,  the  nervous  system   furnishing  the  first  impulse  to  the  dis- 
rbed  action.     3.  Cases  of  excessive  vulnerability  in  non-pregnant 
women  ;  individuals  are  sometimes  found  so  susceptible  that  a  para- 

*  "  Ccber  die  Wirkimg  de^  F&aliiiw.PnK9eM  kut  den  lebcoden  Oreanisrou^,"  "  Arch. 
t  exp.  Pathologie,"  vol.  i,  p.  813.  f  Loe.  eit.,  p.  339. 


668 


DISEASES  OF  CHILDBED. 


metritis  follows  a  simplo  application  of  the  tinctore  of  iodme  io  tlt« 
cervix.  4.  Cases  of  pelvic  peritonitis  starting  from  old  intru- 
neal  adhesions.  5.  Cases  of  peritonitis  and  retro-peritoneal  u..Lji,- 
niations  secondary  to  ulcerative  processes  in  the  ctccum  or  the  ticwcnd- 
iug  colon.  This  condition  is  apt  to  be  masked  during  pregnancy, 
bat  starts  into  activity  during  childbed  as  a  conscquonLo  of  fi-oul  a.. 
cumulation  or  of  excessive  purgation. 

It  is  by  no  means  easy  to  decide  as  to  the  precise  nature  '  : 
inflammations  following  lacerations  of  the  cervix  uud  the  bnn- 
crushing  of  the  soft  parts  in  long  or  instrumental  labors.     The  mar- 
velous absence  of  heat,  pain,  redness,  and  swelling  in  wounds  tmitcd 
in  strict  accordance  with  the  principles  of  Lister,  the  very  slight  TMf» 
tion  when  the  atmosphere  is  pure,  and  the  severity  of  the^se  syt! 

in  overcrowded  hospitals,  tend  indeed  to  strengthen   the  belu.  ; 

even  the  simplest  inflammations  proceeding  from  wounds  owe  their 
origin  in  great  part  to  septic  germs.  But,  on  the  other  hn 
pital  practice  it  is  not  uncommon  to  observe  puerperal  inii 
and  febrile  conditions  which  possess  this  distinctive  peculiarity — that 
they  in  no  wise  visibly  affect  the  health  of  puer|ieral  patients  in  their 
vicinity.  The  symptoms  of  blood-poisoning,  too,  are  either  absent  or 
present  to  a  subordinate  extent.  Probably  the  difficulty  is  best 
by  assuming,  with  Genzmer  and  Volkmann,*  that  there  is  snch  a  ;i....j 
as  an  aseptic  surgical  fever  due  to  the  absorption  of  the  prodncfa  al 
physiological  tissue-changes  at  the  seat  of  injury.  In  Burgioal  c«w, 
even  where  the  precautions  of  Listerisra  have  been  faaltlcmij  ♦^ 
served,  febrile  movements  of  considerable  intensity,  but  of  no  prof 
nostic  signitication,  are  of  frequent  occurrence.  While  in  paerpcnl 
women  we  can  never  exclude  the  possibility  of  the  8ej»tir  infectioa 
of  puerperal  wounds,  it  is  in  accordance  with  clinical  expenvnoe  to 
assume  that  a  higli  fever  belonging  to  the  aseptic  class  may  coinctif 
with  a  septic  process  of  insignificant  proportions. 

General  Symptoms. — As  in  other  infectious  diseases,  there  is,  tnm 
the  time  of  the  entry  of  the  poison  into  the  system  up  to  the  oni^-"i 
of  fever,  a  distinct  period  of  incubation.     The  first  febrile  syni 
usually  occur  within  three  days  of  the  birth  of  the  child.     An  .i;,i  •. 
coming  on  a  few  hours  after  childbirth  is  indicative  of  infceiinn  jd: 
ing  or  previous  to  labor.     The  third  day  is  the  one  ni>on  which,  ordi* 
narily,  the  beginning  of  the  fever  is  to  be  anticipated.     After  the 
fifth  day  an  attack  is  rare,  and  at  the  end  of  a  week  patients  msyfc* 
regarded  as  having  reached  the  point  of  safety.     Apparent  ox<  ■ 
to  this  rule  are  probably  referable  to  cases  of  mild  [Viraraetii 
which  the  initial  fever  and  the  pain  were  insufficient  to  attract 
tion  to  the  existence  of  local  inflammation. 

*  QKNznK  and  Tolkninn,  "  Ueber  gcptl^chcs  and  lueptUcbea  WunJG«b»r,'*  "Siael 
klin.  Vortragc,"  No.  121. 
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The  Bymptoms  of  puerperal  fever  vary  with  the  cliaracter  of  the 
local  affections,  and  with  the  extent  to  which  the  general  system  pnr- 
^cipatea  in  the  disturbed  action.  The  different  groups  of  pucrjierul 
Brocesses  possess  the  following  pathognomonic  symptoms — viz.,  in- 
Kreascd  temperature,  enlargement  of  tiie  spleen,  disturbed  iuvolnlion, 
'and  sensitivenMS  of  the  uterus  upon  pressure  (Braun). 

In  most  cases  the  fever  is  ushered  in  by  chilly  sensations,  or  by  a 
well-deGncd  chill.     This  symptom,  however,  does  not  jiussess  much 
nrognostic  importance.     A  chill  is  significant  of  a  sudden  change  be- 
pween  the  temperature  of  the  skin  and  that  of  the  sarrounding  me- 
Tlium.     It  may,  therefore,  be  absent  in  pernicious  forms  of  fever,  pro- 
vided only  that  the  temjierature  changes  are  inaugurated  slowly,  wher- 
as  it  may  follow  a  trifling  increase  of  the  body-heat  if,  tvs  sometimes 
^appens  in  sleep,  the  moist  skin  is  exposed  to  cool  currents  of  air. 
Bepeated  chills  indicate  phlebitis  and  pyscmin. 

■  In  order  to  grasp  the  many  symptoms  of  puer]icral  fever,  it  is  no- 
fconnnry  to  keep  separately  in  mind  the  clinical  features  of  each  of  the 
■Deal  processes,  although  in  fact  tiie  latter  rarely  occur  singly,  bat  to 
"  greater  or  less  extent  in  conibiniition  with  others. 

The  Symptoms  of  Endometritis  and  Endocolpitis.— The  nncompli- 
Bted  catarrhal  inflammation  of  the  uterus  and  vagina  is  the  most  fre- 
Hnent  and  the  mildest  of  the  diseases  of  childbed.     In  endometritis 
Hie  uterus  is  large,  flabby,  and  sensitive  upon  pressui-c  ;  tlie  aftcr-paina 
pre  often  unusually  severe,  involution  is  retarded,  and  the  lochia  be- 
home  fetid,  remain  sanguinolent  for  a  longer  period  than  usual,  and 
■t  the  outiiet  may  be  temporarily  suspended.     Sometimes  the  large 
ntestine  is  distended  with  flatus.     lu  endocolpitis  the  vagimd  dis- 
Kiarge  is  thin  and  purulent,  the  patient  experiences  pain  and  burning 
in  the  acts  of  defecation  and  urination,  and,  where  the  wounds  of  tho 
vulva  and  vagina  assume  an  ulcerative  character,  there  is  often  found 
•t  the  same  time  inflammatory  ce<lema  of  the  labia. 
m     The  fever  in  these  cases  is  ushered  in  frequently,  but  not  always. 
By  chilly  feelings,  and  the  temiierature  reaches  its  height  usually  upon 
■be  evening  of  the  third  or  fourth  day,  is  remittent,  almost  intermit- 
rent  in  character,  and  rarely  exceeds  103°  to  103°  Fahr.    In  mild  forms 
the  occurrence  of  the  fever  is  often  overlooked,  or  is  referred  to  dis- 
turbance produced  by  the  secretion  of  the  milk.     In  severer  attacks 
the  febrile  symptoms  may  continue  from  three  to  seven  days.     At  the 
_end  of  a  week  the  swelling  of  the  labia  subsides,  the  discharge  be- 
anies thick,  and  ulcers,  if  present,  begin  to  assume  a  healthy  gninu- 
Iting  appearance. 

In  diphtheritic  ulcerations,  and  in  endometritis  due  to  decompos- 
sg  remains  of  the  ovum,  the  local  condition  is  often  complicated  by 
\o  invasion  of  the  neighboring  tissues. 
The  Symptoms  of  Parametritis  and  Perimetritis  (Pelvic  perito- 
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nitis  *). — The  symptoms  of  these  two  affections,  as  would  be  nattuilly 
expected  from  the  proximity  of  the  peritonsom  to  the  pelvic  con- 
nective tissue,  for  the  most  part  overlap.  It  most  be  very  rare  for  one 
form  to  occur  entirely  independent  of  the  other.  For  this  reason  it 
will  be  found  convenient  to  consider  first  the  symptoms  common  to 
both  morbid  processes,  and  subsequently  to  direct  attention  to  what 
are  believed  to  bo  points  of  distinction  between  them. 

During  the  period  of  incubation  there  are  usually  no  prodromic 
symptoms.  Elevations  of  temperature  in  the  course  of  the  first  twelve 
hours  following  labor  are  equally  frequent  under  perfectly  normal  con- 
ditions. Suspicious  symptoms  are  disturbed  sleep,  excessively  painfol 
after-pains,  and  a  pulse  of  80  to  90. 

The  beginning  of  the  fever  occurs  in  90  per  cent,  within  the  first 
four  days  of  childbed  ;  most  frequently  upon  the  second  or  third  day, 
and  taking  place  upon  the  fourth  day  in  scarcely  12  to  15  per  cent,  of 
the  cases.  If  five  days  have  elapsed  without  fever,  the  i)eriod  of  dan- 
ger, with  very  rare  exceptions,  may  be  regarded  as  having  passed. 

At  the  outset  the  fever,  especially  in  perimetritis,  is  ushered  in  by 
chilly  sensations  or  by  an  intense  chill.  The  temi^rature  rises  rap- 
idly, though  the  highest  point  is  usually  not  reached  before  the  sec- 
ond, and  in  rare  cases  not  before  the  third  day.  In  most  cases  the 
heat  in  the  axilla  exceeds  103°,  and  may  even  mount  up  to  105°.  The 
decline  occurs  gradually,  the  fever  ending  in  70  per  cent,  in  the  course 
of  a  week,  in  20  per  cent,  in  two  weeks,  and  only  in  10  jxir  cent,  ex- 
tending beyond  Hint  period.  Protracted  cases  indicate  abscess  formation. 

The  fever  does  not,  however,  always  pursue  a  regular  course.  In 
place  of  progressively  declining  until  the  termination  is  reached,  the 
high  temperuturc  of  the  second  day  may  be  attained  upon  one  or  more 
occasions.  The  morning  remissions  are  at  first  slight,  but  become 
marked  as  the  disease  approaches  its  close.  In  cases  of  long  duration 
the  morning  hours  are  often  free  from  fever,  a  circumstance  calculated 
to  mislead  a  physician  who  sees  his  patient  but  once  a  day.  A  pulse 
of  80  to  90  beats,  a  disturbed  sleep,  lack  of  appetite,  and  sensitiveness 
to  pressure  upon  the  sides  of  the  uterus  are,  however,  symptoms  which 
should  serve  as  a  warning  of  some  disturbing  cause,  and  should  lead 
the  i)hysician  to  renew  his  visit  in  the  latter  part  of  the  day. 

If,  from  a  mistaken  notion  that  the  morbid  process  has  come  to  an 
end,  the  i)atient  is  allowed  prematurely  to  resume  her  household  duties, 
the  pains  across  the  abdomen  and  along  the  hip  and  thigh  return,  and 
an  examination  reveals  the  existence  of  exudation  m  the  pelvic  cavity 
or  upon  an  iliac  fossa. 

*  The  foUowin-^  clinical  history,  together  with  the  statistical  details,  is  borrowed  in 
great  part  from  the  description  of  Olshausen  ("  Uober  pucrperalc  Parametritis  und  Peri- 
metritis," Volkmann'-i  "  ;<araml.  kiln.  Vortr.,"  No.  28),  the  exactitude  of  which  I  hare  had 
abundant  opportunity  to  verify. 
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Errors  of  this  kind  are  most  frequent  ia  cases  of  parametritis  as- 
3iated  with  slight  ]>critoQeal  inflammation,  as  the  local  pain  is  tliea 
pnsignificant,  and  the  initial  chill,  happening  on  the  third  or  fourth 
»}•,  is  apt  to  be  ascribed  to  engorgement  of  the  breasts. 

Relapses  after  the  complete  disappearar\pe  of  febrile  distnrbanco 
occur  in  15  to  20  per  cent.  They  are  usually  shorter,  but  sometimes 
more  obstinate,  than  the  original  attack.  As  a  rare  exception  may  be 
mentioned  cases  with  evening  remissions  and  morning  exacerbations. 

In  circumscribed  pelvic  inflammations  the  pulse  rarely  exceeds  120 
beats  to  the  minute.  A  pulse  of  140,  of  more  than  half  a  day's  dura- 
tion, betokens  severe  septic  complications,  and  is  therefore  of  evil 
smem  In  some  cases  the  slow  pulse  observed  after  labor  makes  its 
influence  felt  in  the  first  day  or  two  of  the  fever,  so  that  the  curious 
phenomenon  may  be  witnessed  of  a  temperature  of  lOl"  coinciding  for 
a  time  with  a  pulse  ranging  between  50  and  70  beats  to  the  minute. 

As  regards  other  symptoms,  headache  and  sleeplessness  are  rarely 
absent.  Profuse  sweating  follows  the  fii-st  febrile  attack,  and  fre- 
quently recurs  daring  the  course  of  the  disease. 

Pain  is  present  at  the  onset  in  the  majority  of  coses,  and  Is  then 
usually  most  violent.  The  spontaneous  pain,  which  is  due  to  the 
iflfoction  of  the  peritonaeum,  subsides  in  great  part  in  the  course  of  one 
'^or  two  days,  but  the  sides  of  the  uterus  remain  sensitive  to  pressure. 
In  the  rare  cases  of  pure  parametritis,  however,  this  symptom  may 
bo  absent  altogether.  The  pain,  like  that  from  the  inflammation  of 
serous  membranes,  is  of  a  lancinating  character.  Sometime:^  it  is  asso- 
ciated only  with  the  contractions  of  the  uterus.  After-pains  occurring 
under  usual  circumstances,  as  in  primiparse  or  after  the  third  day,  are 
to  be  regarded  with  suspicion. 

Vomiting  occurs  occasionally,  but  is  comparatively  rare  unless  the 
peritonitis  becomes  dififnsed  and  spreads  to  the  region  of  the  stomach. 
The  appetite  is  lost,  and  only  returns,  as  a  rule,  with  the  departure  of 
the  fever.  The  tongue  is  coated  and  moist,  and  constipation  is  com- 
mon. In  other  cases  there  is  diarrhoea  with  rumbling  in  tiie  bowels, 
but  without  pain  or  tenesmus.  The  urinary  secretion  is  rarely  inter- 
fered with,  and  when  this  is  the  case  it  indicates  the  extension  of  the 
inflammation  to  the  peritonaeum  covering  the  bladder. 

Most  cases  of  perimetritis  and  parametritis  terminate  in  five  or  ten 
days,  the  fever  and  other  symptoms  gradually  subsiding.  When,  as 
may  hapjien  in  exceptional  instances,  the  temperature  falls  suddenly 
from  a  high  degree  to  one  below  the  normal  level,  the  body  grows  icy 
cold,  the  pulse  becomes  small  and  irregular,  and  symptoms  of  collapse 
develop.  But  in  twelve  to  twenty-four  hours  the  symptoms  of  collapse 
subside,  and  the  disease  reaches  its  end  with  a  disappearonce  of  the 
alarming  manifestations. 

If  the  fever  subsides  within  a  week,  exudation  is  somewhat  rare 
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Its  continnanco  beyond  that  date  shoald  lead  to  a  carefal  exploration 
of  the  pelvic  organs.  The  exudation  is  usnallj  demonstrable  in  the 
course  of  tlie  second  week  or  at  the  beginning  of  the  third  week.  It 
13  recognized,  according  to  its  location,  by  external  or  by  internal  ex- 
amination, or,  wh(?re  the  deposit  is  considerable,  by  both  methods. 
In  most  cases  the  deposit  is  extra-peritoneal,  and  is  situated  between 
the  folds  of  the  brood  ligament,  above  and  to  the  sides  of  the  vaginal 
cul-de-sac.  It  has  generally  a  rounded  form,  though  with  less  con- 
Texity  than  fibrous  and  ovarian  tumors.  Sometimes,  however,  the 
tumor  is  flat  below,  like  a  board.  It  seldom  exceeds  in  size  that  of  a 
large  apple.  In  fresh  exudations  the  sensation  produced  is  often  that 
of  a  hard  tumor  surrounded  by  a  softer  layer,  due  to  continued  succa- 
Icnce  of  the  soft  parts.  In  a  few  weeks  they  may  reach  or  exceed  the 
hardness  of  a  fibroid  tumor.  The  older  the  tumor,  unless  supparation 
sets  in,  the  less  sensitive  it  becomes.  Often  the  exudation  extends  to 
the  pelvic  walls.  Tlie  uterus,  as  a  rule,  is  fixed,  and,  in  cases  of  large 
tumors,  becomes  pushed  toward  the  opposite  side,  while,  as  a  conse- 
quence of  later  shrinkage,  the  fundus  may  be  drawn  pormanentlj 
toward  the  affected  side. 

Tiie  cul-de-sac  of  the  vagina  is  rendered  broader  and  flatter  by  the 
pressure  of  the  deposit,  or,  when  the  tumor  is  deep  enough,  the  vagi- 
nal surface  may  bo  rendered  convex.  Behind  the  uterus  the  exuda- 
tion is  as  it  were  flattoiied  antcro-post«riorly,  and  in  some  cases  it  may 
be  felt  in  the  form  of  rigid  bands  between  the  posterior  ligaments 
which  inclose  tlie  cnl-dc-sac  of  Douglas.  The  ante-uterine  tumors 
have  a  s])lieric!il  shape  and  depress  the  vagina  anteriorly. 

Tumors  sitiiateil  in  the  iliac  fossa  have  a  more  or  less  convex  form, 
and  may  be  of  snch  considerable  size  tliat  tlio  swelling  may  bt  recog- 
nized by  the  eye  tlirongh  the  abdominal  walls.  As  the  exudation 
between  tlie  broad  ligaments  may  in  these  cases  have  been  slight 
from  the  beginning,  or  may  have  subsequently  disapjKJared  by  absorp- 
tion, the  iliac  tumors  iiavo  often  apparently  a  spontaneous  origin. 

Sometimes  the  uterus  is  surrounded  by  exudation,  and  tlie  entire 
pelvis  a])poars  as  though  it  wore  a  mold  filled  with  a  solid  mass. 
The  fornix  is  then  often  pressed  downward,  and  irregular  rounded 
masses  are  to  be  felt  through  the  vaginal  walls. 

The  recognition  of  parametritic  tumors  through  the  abdominal 
coverings  is  possible  when  they  are  situated  above  Poupart's  ligament, 
in  the  upjicr  portion  of  the  broad  ligaments,  and  in  the  iliac  fossae. 

The  pain  and  the  functional  disturbances  in  the  pelvic  organs  de- 
pond  upon  the  size  and  situation  of  these  inflammatory  deposits.  Of 
the  functional  troubles  may  be  mentioned  frequent  and  painful  mic- 
turition, obstinate  constipation  and  didlcuit  defecation,  contractures 
of  the  ilio-psoas  muscles  when  the  exudation  is  seated  beneath  the 
sheath  or  between  the  muscle  and  the  pelvic  bones,  disturbances  of 
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motility  in  the  abductor  muscles,  paresis  of  the  lower  extremitioa,  aud 
radiating  pains  in  the  upper  portion  of  the  thigh  and  in  the  renal  and 
lumbar  regions,  produced  by  pressure  upon  the  obturator,  the  crural, 
the  cutaneous,  and  the  sciatic  nerves. 

So  long  as  fever  is  present  the  exudation  rarely  diminishes.  If  ab- 
sorption takes  place  in  one  point,  growth  almost  certainly  follows  in 
some  other  direction.  When,  however,  the  appetic  period  is  reached, 
the  exudation,  as  a  rule,  disappears  rapidly,  so  that  often  in  the  course 
of  six  weeks  no  trace  of  its  existence  remains.  In  a  smaller  number 
the  solid  mass  may  persist  for  months  or  even  years. 

After  the  fever  has  departed  the  patient  usually  feels  well.  The 
sleep  and  appetite  return,  the  night-sweats  disappear,  the  pulse  often 
falls  to  50  or  60  beats,  and  the  temperature  is  in  many  cases  for  a 
time  subnormal  in  character. 

Where  the  fever  persists  for  from  five  to  six  weeks,  there  is  always 
a  suspicion  of  abscess  formation.  With  the  excei)tion  of  afternoon 
fever  and  night-sweats,  the  patient  may  feel  very  comfortable.  Then 
the  exudation  becomes  sensitive,  the  spontaneous  pains  recur,  sleep 
is  lost,  and  locomotion,  defecation,  and  urination  occasion  acute  suffer- 
ing. The  fever  becomes  violent,  chills  announce  the  presence  of  pus, 
and  finally,  about  the  seventieth  or  eightieth  day,  perforation  of  the 
abscess  takes  place.  The  usual  seat  at  which  the  pus  is  discharged 
is  just  above  Poupart's  ligament ;  next  in  frequency  perforation  takes 
place  into  the  colon,  and  in  rare  instances  into  the  bladder,  the  uterus, 
and  vagina.  Fortunately,  of  very  rare  occurrence  is  the  discharge  of 
pus  into  the  peritoneal  cavity,  which  is  naturally  followed  by  acute 
peritonitis.  Another  likewise  unfrequent  but  most  dangerous  acci- 
dent is  the  septic  infection  of  the  abscess — an  occurrence  referred  by 
Olshausen  to  the  diffusion  of  intestinal  gases  through  the  walls  of  the 
tumor. 

In  suppuration  of  parametritic  exudations  the  pus  commonly  forma 
in  small  scattered  collections,  and  rarely  gives  rise  to  large  abscesses. 

Although  parametritis  and  perimetritis  are  usually  found  associated 
together,  there  are  always  cases  in  which  the  one  form  of  inflammation 
so  far  predominates  over  the  other  as  to  justify  an  attempt  to  establish 
a  clinical  distinction  between  them. 

In  the  beginning  of  the  attack,  sharp  pain,  high  fever,  and  tym- 
panitic distention  of  the  lower  abdomen  are  symptomatic  of  inflamma- 
tion in  the  pelvic  peritonteum.  AVhether  the  cellular  tissue  is  simul- 
taneously implicated  can  only  be  determined  by  a  digital  examina- 
'  tion  after  the  abdominal  sensitiveness  has  subsided.  The  absence  of 
the  objective  signs  of  cellulitis  would  then  contribute  to  prove  that 
the  case  had  been  one  in  which  the  peritonjeum  had  been  in  the  main 

L affected.  On  the  other  hand,  moderate  fever,  pain  elicited  only  on 
pressure,  and  tympanitic  distention  confined  to  the  colon,  coinciding 
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with  exudation  between  the  folds  of  the  broad  ligament,  ironld  be  in- 
dicative  of  a  nearly  pnre  cellalitis. 

A  palpable  exudation  is  by  no  means  the  necessary  product  of  peri- 
toneal inflammation.  Indeed,  in  many  cases,  the  distinctive  symptoms 
of  the  latter  may  be  present  for  from  four  to  eight  days,  and  may  then 
subside  without  leaving  a  trace  of  its  existence  at  the  pelric  brim. 

The  demonstration  of  a  fluid  effusion  by  noting  the  change  of  level 
upon  shifting  the  position  of  the  patient  is  rarely  possible,  either  be- 
cause the  quantity  is  too  small  or  because  it  quickly  becomes  confined 
by  pseudo-membranous  adhesions  between  the  intestines. 

Bandl*  mentions  as  a  sign  of  local  peritonitis,  sometimes  notice- 
able, a  number  of  resistant  points  or  tumors  near  the  pelvic  brim  or 
above  one  of  the  iliac  fosssa,  due  to  a  matting  together  of  the  intestines 
or  to  their  adhesion  to  the  uterine  appendages.    They  are  distinguished 
from  solid  tumors  by  their  emitting  a  tympanitic  sound  upon  percus- 
sion and  by  tiicir  changing  position  in  conseqacnce  of  an  accnmulation 
of  urine  in  the  bladder  or  of  faeces  or  gases  in  the  bowels.     Again,  all 
tumors  may  be  reckoned  as  intra-poritoneal  which  very  rai)idly  form 
behind  or  to  the  side  of  the  uterus  from  inclosed  exudation-products, 
and  which  ut  the  same  time  rise  far  above  the  level  of  the  pelvic  brim. 
If,  however,  they  start  from  the  cul-de-sac  of  Douglas,  and  do  not 
much  exceed  tlie  linca  terminalis,  or  if  they  occupy  an  iliac  fossa,  it 
becomes  very  difficult  to  decide  whether  they  arc  of  intra-  or  extra- 
peritoneal origin.     The  peritoneal  exudation,  however,  long  remains 
soft  and  fluctuating.     It  arises,  as  a  rule,  behind  the  uterus,  and  does 
not  exhibit  a  tendency  to  spread  to  the  sides  or  to  the  anterior  or 
jwstcrior  pelvic  walls. 

Still  more  difficult  is  it  to  decide  as  to  the  seat  of  exudations  met 
with  beneath  tiie  abdominal  walls.  When  diiluscd  and  continuous 
with  a  pelvic  deposit,  the  diagnosis  is  uncertain.  It  is  only  safe  to  as- 
sume tlie  peritoneal  origin  of  extravasations  of  a  rounded  form,  of  a 
fluctuating  consistence,  and  when  they  are  situated  high  nji  and  are 
disconnected  from  exudation  at  the  pelvic  brim.  An  opening  of  the 
abscess  tlirough  the  navel  would  indicate  a  peritoneal  source,  while 
the  discharj^c  through  the  abdominal  parietes  would  point  to  a  seat  in 
tlic  connective  tissue. 

After  tlie  i)crforation  of  an  abscess  the  fever  and  pain  subside  ;  the 
wound,  if  external,  either  closes  in  the  course  of  one  or  two  weeks,  or 
fistuloB  form  which  become  the  source  of  protracted  suppuration. 

In  psoas  abscesses  the  exudation  extends  beneath  the  sheath  of  the 
muscle  or  between  the  iliacus  and  the  bone.  In  puerperal  patients 
they  proceed  from  an  inflammation  originating  in  the  broad  ligament. 
They  are  situated  too  deep  to  bo  easily  palpated.  The  pains  tliey 
occasion  are  referred  rather  to  the  hip  or  knee  than  to  the  abdomen. 
•  "  Uandbucb  dcr  Frauenkrankhcitcn,"  red.  von  Dillrotli,  6ter  Abscbnitt 
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The  contracture  of  the  psoas  mascle  furnishes  a  diagnostic  sign  which 
distinguishes  this  form  from  the  superficial  abscesses  of  the  iliac  fossae. 
The  pus  eventually  is  discharged  beneath  Ponpart's  ligament,  in  the 
lower  portion  of  the  inguinal  fossa,  at  some  point  upon  the  crest  of 
the  ileum,  or  exceptionally  along  the  thigh.  Often  the  discharge  is 
maintained  for  months. 

The  Symptoms  of  General  Peritonitis.— This  form  generally  begins 
with  the  usual  symptoms  of  pelvic  inflammation,  but  the  tender- 
ness, which  at  first  was  limited  to  the  side  of  the  uterus,  gradually 
spreads  over  the  entire  abdomen.  The  abdominal  pain  is  of  a  tearing, 
lancinating,  sometimes  colicky  character.  It  is  increased  by  the 
slightest  bodily  movement,  by  jarring  of  the  bed,  or  even  by  the 
weight  of  the  bedclothes. 

As  a  consequence  of  the  peritoneal  inflammation  and  of  the  ac- 
companying exudation,  the  muscular  walls  of  the  bowels  become  par- 
alyzed, and  tympanitic  distention  results  from  the  accumulation  of 
gases.  In  the  dependent  portions  of  the  peritoneal  cavity  it  is  often 
possible  to  demonstrate  by  percussion  the  presence  of  fluid  exudation, 
though  distinct  fluctuation  is  rarely  to  be  made  out.  The  size  of  the 
abdomen  is  due  much  more  to  the  tympanites  than  to  the  amount  of 
effusion.  Sometimes  the  liver,  with  the  diaphragm,  is  pushed  by  the 
swollen  bowels  to  the  level  of  the  fourth  or  third  rib,  and  exercises 
such  a  degree  of  compression  upon  the  posterior  portion  of  the  lungs 
as  to  place  the  patient  in  danger  of  suffocation.  The  respirations  are 
jerky  and  attended  with  a  moaning  sound. 

The  loss  of  muscular  power  in  the  intestines  permits  the  contents 
of  the  middle  portion  to  pass  unchecked  toward  the  duodenum,  and 
thence,  upon  accidental  contractions  of  the  abdomen,  they  may  pass 
to  the  stomach  and  be  ejected  by  vomiting.  The  first  vomited  matter 
has  a  dark-green  color,  and  that  ejected  afterward  presents  the  color 
of  intestinal  matter.  Constipation  at  the  outset  may  be  subsequently 
followed  by  colliquative  diarrhoea. 

The  fever  begins,  as  a  rule,  though  not  always,  with  an  intense 
chill,  the  temperature  rises  to  104°,  and  the  pulse  becomes  small, 
hard,  and  resistant.  Its  frequency  rapidly  increases,  varying  from 
120  to  160  beats  to  the  minute.  The  skin  is  sometimes  dry,  some- 
times dripping  with  perspiration.  In  fatal  cases,  as  the  end  ap- 
proaches, the  temperature  frequently  falls,  while  the  pulse  becomes 
more  rapid,  the  face  assumes  a  pinched,  anxious  expression,  sweat 
gathers  upon  the  forehead,  the  extremities  grow  icy  cold,  and  the 
patient  dies  in  collapse.  The  duration  of  peritonitis  averages  not 
more  than  from  four  to  six  days. 

In  cases  of  recovery  the  pulse  improves,  the  vomiting  ceases,  and 
the  tympanitis  disappears.  The  diffuse  exudation  then  becomes  con- 
verted into  circumscribed  tumors,  which  on  palpation  are  felt  on  the 
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side  of  the  pelvis  and  extending  apward  to  the  level  of  the  nmbUicu. 
Upon  internal  examination,  the  uterus  is  often  found  depressed  by  the 
weight  of  the  fluid,  which  likewise  may  bulge  the  cul-de-sac  of  Dong- 
las  into  the  pelvic  cavity.  Sometimes  the  exudation  may  become  en- 
cysted above  the  pelvis  and  leave  the  contents  of  the  latter  free.  In 
still  other  cases  the  uterus  may  become  attached  high  up  to  the  at^ 
dominal  walls,  so  that  the  vaginal  portion  disappears  and  the  os  is 
reached  with  diflSculty. 

The  peritoneal  exudation  may,  as  in  pelvic  inflammatioDS,  become 
absorbed  and  disappear.  When,  however,  it  is  surrounded  by  loops  of 
intestines  it  is  apt  to  undergo  purulent  and  septic  changes,  and  th« 
abscesses  may  then  become  discolored  and  filled  with  stinking  gases. 
The  patient,  whose  previous  improvement  has  been  watched  with  de- 
light, now  loses  appetite,  the  pulse  becomes  frequent,  the  strength 
fails,  and  death  may  follow  from  septic  fever  or  from  mptore  of  ab- 
scess into  the  abdominal  cavity. 

In  the  pysemic  form — a  still  more  deadly  variety  of  peritonitis— 
the  symptoms  differ  materially  from  those  which  have  been  reconnted. 
As,  however,  it  constitutes  only  a  single  one  of  the  pathological 
changes  connected  with  the  poisoning  of  the  blood  through  the  lym- 
phatic system,  its  consideration  belongs  properly  to  the  study  of  the 
septic  infection. 

The  Symptoms  of  Septiosemia  Lymphatica.— The  symptoms  of 
blood-poisoning  in  the  infectious  disciuscs  of  childbed  vary  to  a  consid- 
erable extent  according  to  the  channel  through  which  the  septic  germs 
enter  the  general  circulation.  In  the  murderous  epidemics  which  pre- 
vail in  lying-in  hospitals  the  lymphatics  arc,  as  a  rule,  the  Tcssels  pri- 
marily invaded.  It  is  to  tliis  form  that  the  cases  already  described 
belong,  where,  with  diphtheritic  patches  upon  the  utero- vaginal  canal 
and  sero-purulent  wdenia  of  the  parametrium,  there  are  associated 
pytemic  peritonitis  and  deformation  of  the  blood-corpuscles  ;  or  where, 
following  the  migrations  of  tlie  round  bacteria,  the  serous  cavities  be- 
come successively  involved,  septic  vegetations  gather  upon  the  heart, 
and  the  glomeruli  of  the  kidneys  become  choked  with  micrococci. 
The  lymphatic  form  of  septicemia  develops  soon  after  labor,  and  is 
always  ushered  in  by  a  chill.  The  temperature  rises  to  104°  or  even 
higher,  and  the  pulse  is  thin  and  frequent.  The  a"bdomen  swells  rap- 
idly, without  being  especially  painfuL  Indeed,  painless  distention  of 
the  intcBtines  is  one  of  the  characteristics  of  an  acute  invasion  of  the 
lymphatics.  Peritoneal  effusion  is  absent  in  cases  which  run  a  rapid 
course,  and  is  distinctly  recognizable  only  in  a  peritonitis  of  long  con- 
tinuance. The  effusion  is  not  so  much  duo  to  exudation  as  to  a  trans- 
udation of  scrum  with  which  micrococci  are  commingled.  At  the 
same  time  the  tongue  is  moist,  but  slightly  coated,  and  at  times  quite 
clean.     Sometimes  there  is  diarrhoea,  due  to  catarrh  or  to  a  diphthe- 
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ritic  affection  of  tlie  colon.  When  the  bowels  have  been  constipated, 
the  administration  of  a  purgative  may  provoke  discharges  which  it 
may  be  found  difficult  to  arrest.  The  skin  is  bathed  in  perspiration. 
At  the  beginning  and  during  the  course  of  the  disease,  bleeding  at  the 
nose  is  not  of  infrequent  occurrence. 

Toward  the  end  the  pulse  runs  up  to  140  to  160  beats,  while  in 
many  cases  the  temperature  falls.  Immediately  after  death  the  heat 
of  the  body  may  for  a  short  time  exceed  the  highest  point  reached 
during  life.  The  respirations  are  superficial  and  jerky.  In  many  in- 
Stances  the  face,  the  neck,  and  the  fingers  are  blue  from  defective 
oxygenation  of  the  blood.  At  the  same  time  the  skin  becomes  clammy 
and  the  extremities  cold. 

The  sensorium,  in  cases  which  run  a  rapid  course,  is  usually  affect- 
ed at  un  early  period.  The  patients  appear  somnolent,  are  restless  in 
bed,  have  light  delirium,  and  respond  only  when  spoken  to  loudly. 
As  a  rule,  they  make  but  little  complaint,  and,  were  it  not  for  the 
dyspnoea,  would  have  nothing  to  disturb  their  sense  of  comfort.  Very 
few,  even  as  death  approaches,  have  any  idea  of  the  danger  that 
threatens  them.  Now  and  then,  in  place  of  stupor,  great  restlesstfcss, 
and  even  a  maniacal  condition,  is  developed.  Albumen  is  usually 
found  in  the  urine. 

Pleurisy,  so  frequently  associated  with  lymphatic  septicjemia,  is 
frequently  double,  more  rarely  single,  and  begins,  as  a  rule,  with 
sharji  pain  in  the  side  and  an  aggravation  of  the  previous  dyspnoea. 
Pericarditis  is  le^  frequent,  and  occurs  usually,  without  symptoms, 
toward  the  close  of  life.  Tiie  joint  affections  are  characterized  by 
redness  and  swelling,  and  by  pain,  which  is  sometimes  so  great  that 
touching  the  inflamed  part  suffices  to  arouse  the  patient  from  sopor. 
Sometimes  fluctuation  is  felt,  but  death  occurs  before  perforation  and 
discliarge  of  the  pus. 

The  most  frequent  ending  is  death,  which  follows  in  from  two  to 
twenty-one  days,  and,  as  a  rule,  between  four  and  seven  days.  Recov- 
ery is,  however,  possible. 

The  Symptoms  of  Septicaemia  Venosa  (Phlebitis  uterina,  Pytemia 
metastatica). — The  putrid  infection  of  a  thrombus  at  the  placental 
site  may  take  place  within  twenty-four  to  forty-eight  hours  after  labor. 
Usually,  howjvcr,  the  approach  is  insidious,  and  the  disease  develops 
from  an  apparently  insignificant  endometritis  or  parametritis ;  or  the 
patient,  with  the  exception  perhaps  of  a  tired  feeling,  of  slight  chilly 
sensations,  and  of  profuse  perspiration,  may  not  have  been  conscious 
of  any  indisposition  for  days  preceding  the  attack,  or  even  until  the 
first  getting  up  from  childbed.  The  initial  chill  in  typical  cases  is 
characterized  by  its  violence  and  duration.  In  some  cases  it  may  last 
for  hours.  It  is  accompanied  and  followed  by  high  temperature,  the 
febrile  attack  ending  with  profuse  perspiration  aa  in  intermittent  fever, 
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with  vhich  it  is  apt  to  be  confounded.    The  fall  in  temperatare  often 
assames  the  form  of  a  prolonged  remission. 

In  many  cases  the  palse  rises  and  falls  with  the  variations  in  the 
body  heat,  while  in  others  it  remains  permanently  aboTe  the  average. 
A  fi-cquent  pulse  is  always  a  sospicioos  symptom  in  childbed,  even 
where  the  other  symptoms  are  apparently  normal 

Erratic  chills  announce  the  lodgment  of  emboli  in  distant  organs. 
With  the  formation  of  metastatic  abscesses  in  the  lungs  and  other 
parenchymatous  organs  the  typical  character  of  the  disease  changes. 
In  place  of  chills  occurring  at  irregular  intervals,  followed  by  remissioni 
and  periods  of  apparent  improvement,  the  fever  is  continuous,  the 
pulse  becomes  small  and  rapid,  while  sopor,  slight  delirium,  a  dry  skin, 
a  dry,  brown,  cracked  tongue,  and  a  moderately  tympanitic  abdomen, 
give  the  case  the  appearance  of  one  of  typhus  fever. 

Peritonitis  is  present  in  hardly  one  third  of  the  cases.  The  abdo- 
men is  therefore  flat  and  soft,  and  often  is  not  sensitive  upon  pressure. 
Icterus,  due  to  disintegration  of  the  blood-corpuscloj,  is  an  ominoni 
symptom. 

Death  usually  occurs  in  the  second  or  third  week.  In  the  typhus- 
like  cases,  however,  it  may  follow  the  first  attack  speedily.  Becovery 
is  possible  whore  the  organs  secondarily  affected  arc  not  of  too  great 
importance. 

A  combination  of  the  lymphatic  and  venous  forms  of  scpticsemia  is 
not  uncommon  in  cases  running  a  protracted  course. 

The  Symptoms  of  Pure  SeptioSBmia.— Under  the  title  of  pure  septi- 
caemia should  be  placed  cases  in  which  the  absorption  of  putrid  mate- 
rials into  the  blood  gives  rise  to  symptoms  of  intense  blood-poisoning 
without  tlie  development  of  local  lesions.  A  common  example  of  this 
form  is  met  witli  in  the  fever  which  results  from  the  presence  in  the 
uterus  of  decomposing  coagula  or  portions  of  retained  ovum,  the  fever 
subsiding  with  the  removal  of  the  disturbing  cause.  In  like  manner 
we  sometimes  meet  with  cases  of  intense  septic  poisoning  followed  by 
speedy  death,  in  which  the  pont-mortein  examination  reveals  only 
changes  in  the  blood  and  softening  of  the  parenchymatous  organs. 
The  symptoms  are  often  similar  to  those  produced  by  the  injection  of 
putrid  materials  containing  rod-like  bacteria  into  the  vessels  of  ani- 
mals. As  the  long  bacteria  do  not  possess  the  capacity  of  self-repro- 
duction in  the  blood,  to  produce  fatal  results  the  quantity  of  putrid 
fluid  injected  must  bo  large  or  be  frequently  repeated.  This  form  is 
said  not  to  be  iuoculable. 
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uterine  injections. — Iodoform  bacilli ;  opium;  leeches;  stupes;  lazatives;  quinine; 
salicylate  of  sodium;  Warburg's  tincture;  veratrum  viride ;  digitalis;  antipyrine; 
alcohol ;  cold. — Treatment  of  peritoneal  effusions  and  inflammatory  exudations. 

Causes  op  Puebpebal  Feveb. 

The  Atmosphere. — The  effects  of  a  poisoned  state  of  the  atmos- 
phere as  a  cause  of  paerperal  fever  is  best  observed  in  the  so-called 
nosocomial  malaria  of  hospitals.  In  days  gone  by,  before  I  had  learned 
by  experience  that  the  safe  conduct  of  a  lying-in  service  depends  upon 
the  fastidious  exclusion  of  every  source  of  contamination,  I  had  fre- 
quent occasion  to  witness  febrile  outbreaks  among  puerperal  women 
in  the  Bellevue  Hospital,  which  were  instantly  arrested  by  the  simple 
transfer  of  the  inmates  of  the  affected  ward  to  a  wholesome  locality, 
though  no  changes  were  simultaneously  made  in  either  the  personnel 
or  the  utensils  of  the  service.  In  these  instances  it  seems  fair  to  as- 
sume that  the  previous  unhealthy  condition  was  not  due  to  the  direct 
transfer  of  an  inocnlable  matter  from  patient  to  patient  by  the  attend- 
ants, but  by  something  residing  in  the  air  of  the  vacated  apartment. 
In  the  inquiry  as  to  the  production  of  this  condition  it  can  be  assumed 
that  it  is  not  caused  by  aggregation  alone.  The  medical  wards  of 
Bellevue,  always  crowded,  have  often  furnished  in  times  of  need  safe 
receptacles  for  puerperal  patients.  It  is  certainly  not  due  to  the  pres- 
ence of  the  ordinary  constituents  of  the  atmosphere.  We  must  there- 
fore look  for  some  additional  element  capable  of  unfavorably  affecting 
the  economy.  What  this  element  really  is,  is  demonstrated  by  a  fa- 
miliar clinical  experience.  When  the  disturbance  produced  by  nosoco- 
mial malaria  is  not  at  an  early  stage  arrested  by  change  of  locality,  the 
secretions  of  patients  affected  become  inoculable.  Then  the  epidemic 
spreads  rapidly,  and  assumes  continuously  a  more  and  more  severe 
type.  If  during  an  epidemic  the  external  genitals  be  carefully 
watched,  now  and  then  diphtheritic  patches  will  be  noticed  to  form 
upon  them.  At  first  these  patches  may  disappear  or  yield  readily  to 
treatment  When  an  epidemic  has  assumed  a  pestilential  form  the 
patches,  which  may  in  isolated  cases  make  their  appearance  at  any 
time  in  a  hospital,  are  rarely  absen^  in  fatal  cases.  The  composition 
of  the  patches  tells  the  tale  of  what  it  is  in  the  atmosphere  which  ac- 
complishes the  charnel-house  work.  Favoring  conditions  have  led  to 
the  multiplication  of  disease-germs  in  the  air,  and  have  fitted  them  to 
become  the  active  producers  of  disease. 

In  a  patient  dying  in  the  early  stages  of  an  epidemic  there  may  be 
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no  diphtheritic  manifestations,  thongb  the  tissues  and  secretions  are 
filled  with  bacteria.  As,  hovever,  the  epidemic  gains  headway,  the 
lesions  of  the  generative  apparatus,  and  especially  of  the  external  or- 
gans, which  are  most  exposed  to  air,  become  covered  with  patches 
which  swarm  with  micrococci.  Under  the  conditions  named  it  is  cer- 
tainly more  in  accord  with  ordinary  scientific  reasoning  to  conclude 
that  the  micrococci  play  an  important  part  in  the  production  of  pueiv 
peral  fever  than  that  the  puerperal  fever  produces  the  micrococcL 

To  be  sure,  bacteria  or  their  spores  are  always  present  in  the  air, 
and  it  may  be  fairly  asked  how  patients  are  ever  spared  from  their  per- 
verse industry.  The  answer  is,  that  the  effect  produced  by  the  atmos- 
phere of  a  hospital  is  dependent  partly  upon  the  quantity,  and  partly 
upon  the  quality,  of  the  suspended  germs.  Floating  spores,  when 
sparsely  distributed,  rarely  possess  the  power  of  invading  a  healthy  or- 
ganism. In  the  inauguration  of  an  epidemic  the  first  patient  severely 
attacked  is  usually  one  whose  powers  of  resistance  are  broken  down  by 
prolonged  labor,  by  hssmorrhage,  by  poverty,  or  some  other  condition 
leading  to  impaired  vitality. 

Puerpcral-fcver  epidemics  due  to  contamination  of  the  atmosphere 
and  not  to  direct  contagion,  do  not  at  once  reach  the  maximum  of  in- 
tensity. At  first  the  temperature  tables  indicate  the  prevalence  of 
milk  fever ;  next  follow  coses  closely  resembling  those  of  mild  paludal 
poisoning ;  and,  finally,  if  these  warnings  are  unheeded,  and  reliance 
is  placed  upon  antiperiodio  remedies  ratlier  than  upon  prompt  closure 
of  the  threatened  ward,  the  pestilence  develops.  In  the  conduct  of 
lying-in  hospitals  it  should  never  be  forgotten  that  with  the  maltipli- 
cation  of  the  septic  germs  the  danger  increases. 

At  the  same  time,  the  quality  of  the  agents  which  pervade  the  air 
where  hospitjil  patients  are  confined  is  an  important  element  in  the 
genesis  of  febrile  outbreaks.  The  bacterium  termo,  which  causes 
putrefaction,  is  not  in  itself,  as  wo  have  already  mentioned,  a  source 
of  danger.  A  stinking  odor  is  not  necessarily  incompatible  with  a  low 
mortality-rate.  The  importance  of  the  common  forms  of  bacteria, 
according  to  Pasteur,  results  from  the  fact  that  by  their  power  to  con- 
sume oxygen  they  pave  the  way  for  the  active  development  of  the  per- 
nicious germs,  nearly  all  of  which  thrive  only  in  media  in  which  that 
clement  has  been  materially  diminished.  Again,  there  is  reason  to 
believe  that  the  same  germs  are  not*  always  equally  active  for  eviL 
Qravitz  claims  that  the  ordinary  varieties  of  aspergillus  and  penicillinm 
found  everywhere  on  the  surface  of  the  ground,  on  moistened  walls, 
on  food  of  every  variety,  on  decaying  leaves  and  fruit,  and  whose 
spores  are  universally  present  in  the  purest  air,  can  by  a  succession  of 
cultures  be  gradually  brought  to  flourish  in  a  warm  alkaline  fluid,  and 

•  Gratitx,  "  Ucbcr  Scbimmcl-Vcgetationea  Im  thicrischen  Organifmaa,**  "  Virdl. 
Arch.,"  vol.  Ixxxi,  p.  866. 
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that  they  then  acquire  the  capacity  to  penetrate  living  tissues,  to  pro- 
liferate in  them,  to  excite  local  necroses,  and  to  oanse  death  in  tJie 
course  of  three  days.  The  resistance  of  micrococci  to  carbolic  and 
salicylic  acids  is  found  experimentally  to  depend  in  a  measure  upon 
the  nature  of  the  vehicle  in  which  they  are  cultivated  (Buchholz). 
The  action  of  septic  fluids  varies,  too,  with  the  age  of  the  infusions, 
with  the  materials  employed,  and  with  the  conditions  under  which  the 
poison-germs  are  generated. 

i^Iicrococci  multiply  in  hospitals  when  organic  materials  favorable  to 
their  growth  are  present  in  sufficient  quantities.  PcitId,  Quenquaud, 
and  others  have  shown  that  the  hospital  wards  in  Paris,  es{)ecially  those 
upon  the  surgical  and  maternity  divisions,  contain  an  intinite  number 
of  vibrios,  bacteria,  and  all  the  coccus  forms  (Chariwntier).  Robin  * 
has  demonstrated  the  existence  of  albuminoid  matters  in  water  con- 
densed upon  vessels  containing  freezing  mixtures  and  placed  in  over- 
crowded wards  of  hospitals.  When  the  results  of  crowding  become 
manifest,  tliese  albuminoid  matters  not  only  impart  a  fetid  odor  and 
putrefy  with  great  rapidity,  but  rapidly  impart  putrefaction  to  healthy 
muscle  and  normal  blood  with  which  they  are  brought  into  contact. 
Psuteur  vas  able,  by  the  microscopic  examination  of  the  lochia  from 
patients  in  the  services  of  Hervieux  and  Lncas-Champonni^re,  to  pre- 
dict, from  the  character  of  the  contained  organisms,  an  imjKinding  at- 
tack of  fever  in  advance  of  the  slightest  symptom  betokening  danger. 

It  is  unquestionably  the  lochial  discharge  which  makes  it  such  a 
difficult  task  to  keep  a  maternity  ward  in  a  healthful  condition.  Putrid 
blood  has  been  found  to  be  tiie  most  favorable  material  for  septic  ex- 
periments. It  was  noticeable  in  Belle^-ue  Hospital  that  febrile  out- 
breaks always  arose  in,  and  were  usually  contined  to,  the  ward  in  the 
hospital  which,  by  a  bad  arrangement,  nas  assigned  to  patients  for  the 
first  four  or  five  dava  following  confinement — i.  c.,  during  the  period 
of  the  lochia  crucnta.  As  puerperal  fever  is  rare  after  the  fifth  day, 
this  at  first  sight  would  seem  natural.  But  if  a  patient  was  transferred 
directly  after  confinement,  during  one  of  these  unhealthy  periods,  to 
the  ward  containing  the  patients  who  had  passed  the  first  five  days, 
but  had  not  completed  the  ten  days,  she  would  escape  the  fever.  It 
was  always  the  same  ward  that  required  to  bo  disinfected.  In  a  com- 
municating apartment  all  the  confinements  took  place,  and  at  all  times, 
therefore,  the  conditions  were  present  for  loading  the  atmosphere  with 
the  products  of  decomposing  blood.  In  the  summer  months,  so  long 
OS  the  windows  were  open  and  the  air  was  diluted  by  the  continuous 
passage  of  fresh  currents,  the  patients  enjoyed  immunity  from  noso- 
comial malaria.  In  the  autumn,  so  soon  as  it  became  necessary  to 
close  the  windows  partially  on  account  of  the  cool  nights,  it  was  not 
uncommon  for  the  more  trivial  disturbances,  such  as  so-called  milk 
*  "  Lc^ni  sur  les  bomcun,"  F«ri<,  1867,  p.  198. 
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fever,  the  hospital  pnlse,  and  catarrhal  affections  of  the  genitalia,  to 
manifest  themselTOs.  Through  the  months  of  Febroary,  March,  and 
April  the  mortality  was  usually  greatest.  During  the  winter  months 
there  was,  as  a  rule,  crowding  of  patients,  insnfBcient  ventilation, 
stagnation  of  the  air,  and  the  rapid  accnmulation  of  disease-germs. 
That  the  later  winter  months  should  prove  the  most  perilous  is  in  ac- 
cordance  not  only  with  the  theory  of  continuous  accamalation,  but 
with  the  experimental  fact  that  weeks  sometimes  elapse  before  a  de- 
composing substance  acquires  the  highest  degree  of  virulence. 

Apart  from  the  nosocomial  malaria  of  hospitals,  there  is  reason  to 
believe  in  the  influence,  at  times,  of  certain  general  widespread  atmo8> 
pheric  states  which  affect  the  entire  community.  In  the  year  1871 
the  mortality  from  childbed  in  New  York  was  399  ;  in  1872,  503  ;  in 
1873,  431 ;  in  1874,  430 ;  and  in  1875,  420.  Now,  the  excess  in  the 
deaths  for  1872  was  due  wholly  to  an  increase  in  the  cases  of  metria, 
those  from  ordinary  accidents  remaining  nearly  the  same  as  in  the 
preceding  years.  The  disease  certainly  did  not  extend  into  the  city 
from  the  hospitals  serving  as  foci,  for  the  mortality  at  Bellevne  Hos- 
pital was  hardly  more  than  half  the  usual  average.  There  was  no 
especial  mortality  that  year  from  either  diphtheria,  erysipelas,  or  scar- 
latina, but  the  aggregate  mortality  was  the  largest  known  in  the  his- 
tory of  the  city.  There  is  no  positive  data  connecting  the  civil  deaths 
from  puerperal  fever  in  1873  witli  parasiticism,  but  the  prevalence  of 
epizootics,  of  epidemic  catarrhal  affections,  of  peculiarly  fatal  forms  of 
pneumonia  and  other  diseases  which  are  now  attributed  to  the  presence 
of  minute  organisms  in  the  atmosphere,  renders  such  a  source  highly 
probable. 

It  is  proper  to  say  here  that,  though  the  argument  is  very  strong 
in  favor  of  regarding  the  genitalia  of  puerperal  women  as  the  exclusive 
point  of  entry  of  infectious  materials  into  the  system,  it  seems  impos- 
sible at  the  pres^ent  time  to  make  all  the  facts  coincide  with  such  a 
theory.  I  have  the  records  of  a  number  of  coses  occurring  during  an 
epidemic  of  puerperal  fever  in  which  patients  were  either  attacked 
with  fever  previous  to  parturition,  or  in  whose  cases  the  unusual  length 
of  lal)or,  the  frcfiueney  of  post-partum  hemorrhage,  and  the  imperfect 
contraction  of  the  uterus  immediately  after  confinement,  were  signs  of 
some  abnormal  influence  exercised  upon  the  economy  at  an  early  period 
of  labor  previous  to  the  existence  of  traumatism.  That  deleterious  ma- 
terials may  find  other  channels  for  entering  the  system  than  a  wounded 
surface  is  evidenced  by  the  cachectic  condition  not  unfrequently  pro- 
duced in  physicians  by  too  assiduous  attendance  in  dissecting-rooms 
and  j)laces  in  which  post-mortem  examinations  are  conducted.  One 
severe  and  rapidly  fatal  case  of  puerperal  fever  which  occurred  in  Belle- 
vne Hospital  1  find  it  impossible  to  attribute  to  any  other  cause  than 
that  the  woman,  for  five  months  previous  to  her  confinement,  served 
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as  a  lielper  in  a  lying-in  ward.  The  post-mortem  examination  did 
closed  DO  special  local  lesions,  bnt  her  symptoms  were  tLoso  of  in- 
use  septiciemia.  French  writers  report  instances  of  toxaemic  condi- 
ioDs  developing  in  young  midwives  during  puerperal-fever  epidemics. 
While  we  are  not  prepared  to  go  as  far  as  Tarnier,  who  says,  "It  is 
probable  that  the  lungs,  by  their  extent  and  activity,  ofTer  conditions 
most  favorable  to  absorption,  and  that  often,  if  not  always,  it  is  by 
them  that  poisoning  occurs,"  it  does  not  yet  seem  time  to  give  up 
the  idea  that  under  exceptional  circumstances  the  respiratory  and 
the  digestive  tracts  may  allow  the  passage  of  materials  of  a  septic  char- 
actor. 

Inocalation. — Another  and  frequent  source  of  puerperal  fever  is  by 
direct  inoculation.  Any  material  of  a  septic  character,  introduced  into 
the  genital  passages  of  a  woman  during  or  after  confinement,  may  pro- 
duce a  general  infection  of  the  system.  But  the  point  upon  which  I 
wish  especially  to  dwell  is,  that  it  is  passible  to  trace  epidemics  of  pner- 
™  pcral  fever  directly  to  the  carrying  of  puerperal  poison  from  patient  to 
^fpatient  through  the  medium  of  attendants.  In  such  cn^es  changes  in 
wards  and  the  most  rigid  sanitary  precautions  avail  but  little,  so  long 
as  the  affected  personnel  is  continued  in  charge.  Unless  this  fact  is 
fully  recognized,  all  the  cleverest  devices  in  hospital  construction  will 
fail  to  prevent  the  occurrence  of  disasters.  In  theory,  the  doctrine  of 
the  contagiousness  of  puerperal  fever  has  ceased  to  be  the  subject  of 
dispute  ;  and  yet,  no  longer  than  thirty  years  ago,  it  was  combated  as 
a  pernicious  heresy  by  both  Meigs  and  Uodge,  of  Philadelphia,  at  that 
time  regarded  as  the  best  authorities  upon  obstetrical  questions  in  this 
country.  Hodge,  addressing  his  students.  si»id  :  "The  result  of  the 
whole  discussion  will,  I  trust,  serve  not  only  to  exalt  your  views  of  the 
value  and  dignity  of  our  profession,  but  to  divest  your  minds  of  the 
overpowering  dread  that  you  can  ever  become,  e.s])ecially  in  women 
under  the  extremely  interesting  circumstances  of  gestation  and  partn- 
ition,  the  ministers  of  evil — that  you  can  evTr  convey,  in  any  possible 
manner,  a  horrible  virus,  so  destructive  in  its  effects  and  so  mysterious 
in  its  operations  as  that  attributed  to  puerperal  fevor"  ;  and  Meigs,  in 
;bis  letters  to  students,  writes  :  "I  prefer  to  attribute  them  to  accident 
r  to  Providence,  of  which  I  can  form  a  conception,  rather  than  to  a 
ontagion  of  which  I  can  not  form  any  clear  idea,  at  least  as  to  this 
articular  malady."  Contracted  with  these  rhetorical  utterances,  in 
an  essay  published  in  1843,  by  Prof.  Oliver  Wendell  Holmes,  entitled 
"  Puerperal  Fever  as  a  Private  Pestilence,"  the  opposing  testimony  in 
favor  of  contagion  was  presented  with  equal  literary  and  scientific  skill. 
The  evidence  was  complete  and  conclusive,  and  has  exereised  a  most 
beneficial  influence  upon  the  practice  of  midwifery  in  America.  With 
his  many  claims  to  our  admiration  and  esteem,  there  is  probably  no 
title  which  Prof.  Holmes  wears  with  greater  pride  than  that  of  pioneer 
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in  s  morement  that  has  done  so  much  to  prevent  the  alanghter  of  b- 
nocent  women  and  the  wrecking  of  happy  home*. 

Thanks  to  changed  theoretical  TiewB,  physicians  eeem  now  rsrelj 
to  be  the  carriers  of  contagion.    At  least,  in  studying  the  records  of 
New  York  city  for  nine  years,  I  find  that  the  occnrreuce  of  two  deaths 
bom  puerperal  disease,  following  one  another  so  closely  as  to  lead  to 
the  suspicion  of  inoculation,  occurred  to  thirty  ph3rsicians  ;  a  sequence 
of  three  cases  occurred  in  the  practice  of  three  physicians  :  one  phy- 
sician lost  three  cases,  and  afterward  two,  in  succession  ;  one  phy- 
sician  had  once  two  deaths,  once  three  deaths,  and  twice  four  deaths, 
following  one  another ;  finally,  a  physician  reported  once  a  loss  of  two 
cases  near  together,  then  of  six  patients  in  six  months,  and  then  of  six 
patients  in  six  weeks.     Thus  in  the  practice  of  more  than  twelre  hun- 
dred  physicians  in  nine  years  I  find,  excluding  cases  occurring  in  hos- 
pitals, that  the  experience  of  thirty-six  only  lends  color  to  the  idea 
that  puerperal  fever  is  due  to  criminal  neglect  on  the  part  of  the 
medical  profession.    Undoubtedly  in  many  of  these  cases,  too,  the 
responsibility  is  only  apparent,  as  when  a  practitioner  has,  for  example, 
had  the  misfortune  to  lose  in  one  week  a  woman  from  puerperal  con- 
vulsions, and  another  in  the  following  week  from  placental  hssmor- 
rhage.     Singularly  enough,  not  one  of  the  sequences  mentioned  occur- 
red in  the  practice  of  a  physician  connected  with  a  lying-in  hospital. 
In  fucc  of  the  charge  that  the  physicians  holding  obstetrical  appoint- 
ments in  public  institutions  are  active  disseminators  of  puerperal 
fever  through  i)oi)ulou8  communities,  1  find  that  the  total  loss  from  all 
puerj)eral  causes,  occurring  in  the  private  practice  of  ten  physicians 
intimately  associated  with  such  institutions,  numbered  during  the 
nine  years  but  twenty-one  cases.     Of  these,  thirteen  were  the  result 
of  orilinary  accidents,  and  only  eight  cases  of  mctria  proper,  of  which 
one  was  developed  before  the  physician  was  called  in  attendance ; 
whereas  a  single  physician,  holding  no  hospital  appointment,  lost  dur- 
ing the  same  time  twenty-seven  cases,  of  which  twenty-one  were  cases 
of  mctria. 

There  is,  however,  a  survival  of  the  older  ideas,  chiefly  to  be  seen 
among  the  laity,  in  propositions  to  secure  absolute  immunity  from 
puerperal  fever  in  hospital  patients  by  confining  them  in  wooden 
structures  or  by  conducting  births  under  carbolic-acid  spray. 

I  have  been  interested  in  endeavoring  to  ascertain  how  far  expe- 
rience corresponds  with  Semmelwcis's  original  theory  that  puerperal 
fever  owes  its  origin  to  poisonous  materials  obtained  from  dissecting- 
rooms  and  introduced  into  the  genital  canal  by  the  hands  of  physi- 
cians attending  cases  of  labor.  With  this  view  I  have  made  personal 
application  to  a  number  of  gentlemen  who  have  engaged  in  midwifery 
practice  while  performing  the  functions  of  demonstrators  of  anatomy 
in  our  medical  schools.     H.  B.  Sands,  of  the  College  of  Physiciau 
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and  Surgeons,  reports  that  in  the  five  years  during  vliich  be  held  the 
ottice  of  demonstrator  he  attended  about  sixty  cisca  of  labor.  All  did 
well.  Ue  lost  his  first  patient,  from  childbed,  a  short  time  after  he 
had  resigned  his  position  in  the  dissecting-room.  J.  W.  Wright,  the 
present  professor  of  surgery  in  the  Medical  Department  of  the  New 
York  University,  who  held  for  one  year  the  position  of  demonstrator 
in  the  Woman's  College,  writes  me  that  "during  the  year  I  attended 
one  hundred  and  four  cases,  including  twenty-two  forceps  cases,  two 
of  craniotomy,  two  of  podalic  version,  and  four  of  breech  presentation. 
Of  this  number  I  lost  two  cases,  one  from  phlegmasia  dolens  compli- 
cating uraemia,  from  both  of  which  troubles  the  patient  had  suffered 
during  her  previous  labor,  and  one  from  double  pneumonia,  the  result 
of  unusual  exposure  following  confinement.  Out  of  these  one  hun- 
dred and  four  cases  1  can  recall  but  three  or  four  cases  of  metritis, 
and  those  of  a  mild  character ;  I  have  never  thought  they  had  any 
special  connection  with  my  duties  in  the  dissecting-room.  I  may  add 
that  for  ten  years  I  have  attended  a  pretty  largo  number  of  confine- 
ments each  year,  and  that  during  the  whole  of  this  time  I  have  been 
in  the  habit  of  making  autopsies  as  occasion  has  offered,  and  of  hand- 
ling and  examining  pathological  specimens  both  in  and  out  of  the  dis- 
secting-room, notwithstanding  which  my  death-record  among  this 
class  of  cases  has  been  unusually  low."  Samuel  B.  Ward,  formerly 
demoustrator  at  the  Woman's  College,  at  present  professor  of  surgery 
in  the  Medical  School  at  Albany,  writes  :  "  While  I  was  daily  in  the 
dissecting-room  during  the  winter  sessions  of  the  school  from  18G8  to 
1872,  I  attended  thirty-two  confinements,  of  which  I  have  notes.  AH 
of  the  patients  recovered,  nor  did  any  of  them  suffer  from  any  com- 
plication that  could  be  traced  to  infection."  It  is  familiarly  known 
that  after  Semmelweis  had  introduced  the  practice,  among  the  physi- 
cians attending  patients  at  the  large  lying-in  hospital  in  Vienna,  of 
washing  the  hands  in  a  solution  of  chloride  of  lime,  there  was  a  great 
diminution  in  the  mortality  which  prevailed,  notwithstanding  which 
G.  Braun  reports,  however,  that  in  1857,  in  the  month  of  July,  in 
two  hundred  and  forty-five  deliveries  there  were  seventeen  deaths. 
The  following  month  Klein  gave  orders  to  susjiend  the  use  of  disin- 
fectants. By  chance,  in  August  there  were  only  six  deaths  out  of  two 
hundred  and  fifty  confinements,  and  in  September,  of  two  hundred 
and  seventy-five  patients,  none  died.  From  1857  to  18C0  the  mortality 
was  slight,  though  disinfectants  were  not  used,  while  during  the  three 
following  years,  in  spite  of  the  systematic  and  persistent  employment 
of  those  agents,  the  doath-rate  onco  more  assumed  formidable  propor- 
tions.* 

Of  course,  I  do  not  wish  to  underrate  the  importance  of  Semmel- 
*  OnAtTN,  "  RUckblickc  aiif  die  Gpsuntihcits-VerblltnUM  anter  den  Wocboeriimeo,* 

Q.  I.  w.,  a  32,  as, 
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weis's  labors.  There  is  no  question  that  it  is  a  perilons  experi- 
ment to  pass  from  a  dissecting-room  to  a  patient  iu  labor  withont 
employing  rigorous  measures  to  disinfect  the  hands  and  all  parts  of 
the  person  brought  into  contact  with  the  dead  body.  Bat  it  is  well 
to  call  attention  to  the  fact  that  puerperal  fever  is  not  doe  to  any 
single,  simple  cause,  nor  can  be  effectually  guarded  against  by  a  single 
precaution  ;  and,  again,  that  an  infectious  poison  does  not  of  necessity 
exist  in  every  cadaver  examined.  Hausniann  found  that  injections 
into  the  vagina  of  gravid  rabbits,  in  the  latter  half  of  pregnancy,  of 
serum  from  the  corpse  of  a  person  who  had  not  died  of  septicaemia, 
produced  no  fatal  results,  while  rapid  death  resulted  from  injections, 
under  the  same  conditions,  of  pus  from  the  abdomen  of  a  woman  who 
had  died  from  puerperal  infectious  disease.* 

Barnes  and  other  English  writers  lay  considerable  stress  upon  cases 
of  puerperal  fever  due  neither  to  contagion  nor  to  atmospheric  con- 
ditions, but  to  the  poisoning  of  the  patient  by  her  own  secretions. 
There  is  justification  for  this  view  in  the  fact  that  even  normal  lochia 
contain  bacteria,  and,  when  inoculated  into  animals,  produce  in  them 
affections  of  an  ichorrhtemic  and  scpticsemic  nature.  When  death 
takes  place  the  tissues  of  animals  thus  treated  are  found  to  be  filled 
with  round  bacteria.  Furthermore,  the  disease  artificially  produced  is 
in  itself  infectious,  and  can  be  continuously  propagated  in  other  ani- 
mals. But  it  may  be  uskcd,  "  Does  not  this  admission  cut  both  ways  ? 
How  is  it  possible,  if  even  normal  lochia  possess  virulent  qualities,  that 
childbed  is  ever  unattended  by  accessions  of  fever  ?"  To  this  we  can 
only  answer  that  the  reasons  for  immunity  in  ordinary  cases  are  only 
known  in  part.  Kurcwski  f  and  other  experimental  investigators  have 
shown  that  tlie  virulence  of  the  lochia  increases  proportionately  to  the 
number  of  days  that  have  transpired  since  the  birth  of  the  child,  and 
that  durinf?  the  first  three  days  the  lochia  arc  comparatively  harmless. 
Meantime,  tlic  retraction  of  the  uterus,  the  closure  of  the  sinuses,  and 
the  formation  upon  the  wounded  surfaces  of  protecting  granulations, 
all  act  as  natural  barriers  to  the  penetration  of  poison-germs.  But, 
aside  from  these  reasons,  there  is  undoubtedly  an  unknown  quantity 
callinp;  for  further  investigation,  which,  in  the  absence  of  positive 
knowledge,  ive  are  content  to  term  tiie  predisjwsition  of  the  individual 
patient.  The  vajrina  after  childbirth  possesses  all  the  conditions  most 
favorable  for  the  j>roduction  of  putrefaction,  viz.,  the  access  of  air, 
fostering  warmth,  and  stagnating  fluids  ciiarged  with  dead  tissue.  It 
is  i)rohable  that  the  tirst  of  these  needful  conditions  is,  in  normal  la- 
bors, happily  wanting  in  the  uterine  cavity.     In  these  days  of  intra- 

•  "  rntcrs\iohunpcn  iind  Vcrguchc  iibcr  die  Entatehiing  dcr  iibertragbaren  Erank. 
hcitcn  dcs  Wwlionbeitos,"  "  Hcitr.  lur  Gcb.  und  Gynack.,"  lid.  iii,  Heft  8,  S.  874. 

f  "  ExperinicntcUc  Untersuchiingen  iibcr  die  Einwirkimscn  pucrpcraler  Secrete  «uj 
den  thieri.sehcn  Organismus,"  "  Zcitscbr.  f.  Geb.  und  Gynaek.,"  Dd.  vii,  2ter  Th.,  S.  831. 
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uterine  medication  it  is  well  to  bear  in  mind  the  relatively  greater 
freqaency  of  infection  throngh  yaginal  and  cervical  woands,  as  com- 
pared with  that  which  takes  place  through  the  denuded  intra-uterine 
surface.  The  term  auto-infection  may,  with  propriety,  be  employed 
as  a  distinctive  appellation  to  designate  those  attacks  of  fever  which, 
in  the  absence  of  any  demonstrable  cause,  occur  in  the  early  days  of 
childbed,  and  which  there,  quoad  vitam,  pursue  a  favorable  course, 
and  to  cases  of  so-called  late  infection — i.  e.,  where,  after  the  fifth  day, 
the  accidental  opening  of  a  healing  wound  permits  the  tardy  absorption 
of  poisonous  secretions ;  but  with  the  reserve  that  the  primary  cause 
is,  in  point  of  fact,  atmospheric,  and  the  predisposing  condition  the 
susceptibility  of  the  individual.  Cases  of  auto-infection  are  in  this 
country  extremely  rare,  if  not  unknown  altogether,  in  salubrious  or 
rural  districts. 

On  another  occasion  I  have  shown  that  in  New  York  city  the 
death-rate  from  puerperal  fever  is  nearly  twice  as  great  during  the  six 
months  from  December  to  May,  inclusive,  as  from  June  to  November. 
The  greatest  mortality  occurred  in  February  and  March,  comprising 
rather  more  than  one  fourth  the  entire  amount.  The  smallest  number 
of  deaths  occurred  in  September  and  October,  in  which  months  but 
one  thirteenth  of  the  entire  number  took  place. 

That  puerperal  fever,  in  its  harvest  of  death,  does  not  spare  the 
wealthy  and  well-to-do  classes  is  too  familiar  a  truth  to  be  worthy  of 
discussion.  That,  however,  the  wealthy  do  enjoy  special  immunities 
as  compared  with  the  less-favored  members  of  society,  I  have  shown 
by  comparisons  made  between  sections  of  the  city  which,  though  lying 
side  by  side,  exhibit  in  a  marked  degree  the  two  extremes  of  wealth 
and  poverty.  Thus,  the  mortality  among  the  reprcHentatives  of  the 
lower  social  strata,  in  proportion  to  population,  was  from  three  to  six 
times  as  great  as  that  among  the  more  fortunate  classes. 

Relations  to  Zymotio  Diseases. — In  investigating,  some  years  ago, 
the  nature,  causes,  and  prevention  of  puerperal  fever,*  I  prepared, 
from  the  statistics  of  the  Health  Board  of  New  York  city,  tables  ex- 
tending over  a  period  of  nine  years  to  answer  the  inquiry  as  to  whether 
there  was  any  relation  between  the  frequency  of  deaths  from  scarlatina, 
diphtheria,  and  erysipelas  and  those  from  metria.  Previous  to  their 
publication  I  was  anticipated  in  my  deductions  by  a  paper  upon  the 
same  subject  by  Matthews  Duncan,  f  Neither  Duncan  nor  myself 
found  any  such  relation  existing  between  the  statistical  frequency  of 
puerperal  fever  and  the  zymotic  diseases  mentioned.  There  was,  how- 
ever, nothing  in  our  investigations  to  invalidate  any  direct  testimony 
which  tends  to  show  that,  in  individual  cases,  a  real  connection  be- 

*  "  Trans,  of  the  International  Med.  Congress,"  Philadelphia,  1876. 
f  "  On  the  Alleged  Occasional  Epidemic  Prevalence  of  Puerperal  Pysemla,  or  FueipO' 
nl  Fever  and  ErynpeUt,"  "  Edinburgh  Ued.  Journal,"  Uarch,  1876,  p.  774. 
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tween  puerperal  fever  and  the  zymotio  diseaaes  maj  exist.  Indeed,  it 
seems  to  me  to  be  fairly  established  that  a  poison  may  be  conrejed 
from  patients  suffering  from  either  of  the  foregoing  morbid  prooesses 
which  may  be  absorbed  by  the  puerperal  woman,  and  may  in  her  give 
rise  to  an  infections  fever  possessing  an  intense  degree  of  Timlence. 
My  friend  Prof.  Barker  has  recently  drawn  attention  to  the  important 
^lations  of  intermittent  fever  to  the  puerperal  state.  I  have  not, 
however,  thought  it  advisable  to  complicate  the  present  discosaion 
with  any  extended  notice  of  his  very  valuable  observations.  So  far  as 
malarial  fever  occurs  unequivocally  as  such  in  puerperal  women,  there 
is  no  more  reason  for  establishing  a  special  category  for  puerperal  ma- 
laria than  for  puerperal  typhoid  or  puerperal  small-pox.  In  the  class 
of  cases  characterized  by  sharp  chills,  intense  fever,  irregular  remis- 
sions, and  profuse  perspiration,  which  pursue  a  pemicions  coarse  un- 
affected by  antiperiodic  remedies,  the  nature  is  extremely  dubious. 
The  same  symptoms  are  likewise  characteristic  of  certain  forms  of 
pysemia,  and  I  can  not  learn  that  such  cases  are  familiar  in  the  practice 
of  those  of  our  physicians  who  practice  outside  of  cities  in  district! 
where  malarial  affections  are  most  prevalent 

The  Preventiost  op  Pcerpbkai,  Feteb. 

Of  the  3,342  deaths  from  puerperal  causes  in  jN^ew  York  city  from 
1808  to  1875,  inclusive,  420  occurred  in  hospital,  or  one  eighth  of  the 
entire  number.  Of  the  1,947  cases  of  metria,  about  300,  or  not  quite 
one  sixth,  were  contributed  to  the  hospitals.  After  such  a  showing, 
the  first  impulse  would  be  to  cry  out  loudly  for  the  suppression  of  the 
maternities.  But  a  wiser  policy  suggests  an  inquiry  as  to  wliether  the 
large  mortality  mentioned  is  an  evil  of  necessity.  The  following  reports 
will  show  liow  much  may  bo  done  in  the  present  state  of  our  scientific 
knowledge  to  so  control  the  conditions  which  favor  the  generation 
of  puerperal  diseases  in  large  hospitals  as  to  make  them  safe  asylums 
for  the  needy. 

Goodell  •  has  stated  that  at  the  Preston  Retreat  in  756  cases  of 
labor  there  have  been  but  2  deaths  from  septic  disease.  Winckel.f  of 
the  Lying-in  Institution  in  Dresden,  reported,  in  1873,  18  deaths  from 
nictria,  or  1"8  per  cent.,  but  from  the  10th  of  January  to  the  7th  of 
July  in  570  births  tliere  was  but  1  case  of  septic  disease ;  in  the  year 
1872  the  death-rate  exceeded  5  per  cent.  The  reduction  in  mortality 
was  no  fortuitous  circumstance,  but  was  due  to  rigid  measures  for  the 
prevention  of  disease.  StadfeldtJ  reduced  the  mortality  from  puer- 
peral fever  in  the  Maternity  Hospital  of  Copenhagen  from  1  to  37,  the 

•  "  On  the  Means  employed  at  the  Preston  Retreat  for  the  Prevention  and  Treatment 
of  Puerperal  Diseases,"  p.  13. 

t  "  llericlite  und  Studien,"  Leipsic,  1874,  S.  183. 

X  "  Lcj  iiiaicriut^d,  leur  urgonisatioQ  et  admioiatration,"  Copenhagen,  1878. 
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proportion  between  the  years  1865  and  1869,  to  1  m  87  between  the 
years  1870-'74.  Johnston*  reports,  in  the  Botunda  Hospital  of  Dub- 
lin, during  the  seven  years  of  his  mastership,  7,860  births  with  169 
deaths,  of  which  85,  or  1  in  91,  were  from  metria.  Braun  von  Fem- 
waldf  in  sixteen  years  reports  61,949  confinements  in  the  vast 
Maternity  Hospital  of  Vienna,  with  825  deaths  from  puerperal  fever, 
or  1  -3  per  cent.  In  a  visit  made  by  me  to  the  Vienna  Maternity  Iq 
1883,  I  was  informed  that  the  recent  mortality,  including  difficult  op- 
erations, had  been  reduced  to  one  half  of  1  per  cent.  Spiegelberg  J 
lost,  in  901  confinements  at  Breslau,  only  5  cases  of  pnerperal  fever. 
Benrmann  •  reports  that  in  the  Hdpital  Lariboisifire,  under  the  ad- 
ministration of  M.  Siredey,  the  death-rate  in  1877  was  1  in  145,  and 
in  1878  1  in  199  confinements;  in  the  H6pital  Cochin,  under  the 
charge  of  M.  Polaillon,  the  total  mortality  from  1873  to  1877  was  1  to 
108  "7.  In  1877  there  was  but  1  death  from  puerperal  causes  in  807  con- 
finements. Upon  Prof.  Strong's  division  of  the  magnificent  mater- 
nity in  Prague,  I  was  told  that,  in  1882-'83,  in  over  1,100  confine- 
ments there  had  been  no  death  from  septic  causes. 

When  the  maternity  service  was  transferred  in  1872  from  Bellevue 
Hospital  to  Blackwell's  Island,  it  became  necessary  to  make  some  pro- 
vision for  so-called  street-cases — i.  e.,  women  taken  suddenly  in  labor 
without  homes,  and  representing  the  extremes  of  jwnnry  and  want.  At 
first  they  were  received,  in  part,  by  the  various  private  institutions  of 
charity  in  New  York  city,  but  these,  in  1877,  decided  to  exchide  them 
thenceforth,  on  the  ground  that  their  condition  at  the  time  of  their 
reception  was  such  as  to  endanger  the  lives  of  the  inmates  for  whom 
the  charities  were  specially  provided.  An  old  engi  ne-housc  was  then  put 
in  readiness  by  the  city,  and,  under  the  name  of  the  Emergency  Hos- 
pital, was  placed  under  the  charge  of  Henry  F.  Walker  |  and  myself. 
The  number  of  confinements  in  the  Emergency  has  averaged  220 
annually.  The  death-rate  from  all  causes  has  been  2  per  cent. ,  which, 
though  large,  is  not  an  unfavorable  showing  when  we  remember  that  the 
patients  all  belong  to  the  homeless  class,  that  all  were  taken  in  labor 
before  their  entrance,  and  that  many  of  them  were  in  a  deplorable 
condition  at  the  time  of  their  admission.  The  hospital,  too,  receives  a 
considerable  number  of  patients  annually  who  are  sent  there  only  after 
protracted,  and  often  severe,  operative  measures  have  been  fruitlessly 
attempted  outside  its  walls.  ^    The  building  possesses,  for  maternity 

•"Clinical  Rcporto,"  from  1870  to  1876,  inclusive. 

f  "  Lehrbuch  der  gesammten  Oynackologie,"  S.  885. 

t  Ibid.,  a  748. 

'"Recberches  snr  la  nmrtalitd  dea  fcmmes  en  coaches  dans  lea  bOpitaux,"  Paris, 
187». 

I  Dr.  Walker  has  since  resigned,  and  my  present  coUeagne  is  Prof.  Witliaro  M.  Polk. 

~  Dr.  Oarrigucs  has  furnished  a  most  extraordinary  example  of  the  efficacy  of  the  anti- 
■eptic  treatment  at  the  New  York  Maternity  UospitaL  From  the  years  187&  to  1882,  inclu- 
44 
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purposes,  two  fairly  Tentilated  rooms.  Excellent  nurses  are  famished 
by  the  New  York  Training  School  for  Nnrses.  Since  the  introdnc- 
tion  of  efficient  antisepsis  in  October,  1883,  there  have  been,  to  date 
(May  1,  1885),  317  confinements  in  the  faospitaL  There  haye  been 
6  deaths — 3  from  eclampsia,  1  from  intestinal  nlcerations,  possibly 
the  resnlt  of  corrosive-sublimate  irrigations,  and  1  from  ezhanstion. 
This  latter  patient  had  been  thirty-six  honrs  in  labor  before  she  wis 
brought  to  the  hospital,  and  died  four  hours  after  admission.  Of 
the  patients  who  died  from  eclampsia,  all  had  had  many  oonmluons 
before  their  reception  into  the  hospital.  The  most  enconraging  result 
of  the  antiseptic  measures  employed  has  been  the  nearly  uniform 
absence  of  even  trivial  temperature  elevations. 

Surely,  these  results  do  not  support  the  idea  that  it  is  better  for  a 
woman  to  be  confined  in  the  street-gutter  than  to  enter  the  portals  of 
a  lying-in  asylum.  Ooodell's  experience  shows  that  a  hospital  for 
respectable  married  women  may  be  so  conducted  that  its  inmates  may 
enjoy  absolutely  a  greater  degree  of  safety  than  do  women  in  their 
homes  surrounded  by  all  the  aids  that  wealth  can  command.  Equally 
good  results  are  not  to  be  obtained  in  hospitals  which  are  open  to  un- 
fortunates of  every  class.  But  there  is  mnch  misapprehension  and 
confusion  of  ideas  respecting  the  fate  of  these  women  when  no  charita- 
ble provision  is  made  for  them.  In  Copenhagen  the  Maternity  Hos- 
pital is  closed  for  from  six  to  eight  weeks  in  the  summer-time.  Dur- 
ing this  period  unmarried  parturient  women   receive   pecuniary  as- 

dive,  the  number  of  oonflnemcntK  wan  2,827 ;  the  dcathsi  116,  or  a  little  over  4  per  cent 
The  highent  percentage  was  reached  in  1877 — vix.,  6-07;  the  lowest  in  1881,  when  it 
fell  to  2-36.  In  1883,  of  345  women  confined,  30  died.  In  September  of  that  year  there 
were  9  deaths,  and  of  6  pucrpera;  who  were  seriouBly  ill,  1  died  later.  At  this  time  be 
introduced  a  scries  of  reforms  of  which  the  following,  omitting  details,  gives  the  essen- 
tials :  Wards  fumigated  with  siilphuroiis-acid  fumes,  and  the  floors  and  furniture  washed 
with  a  solution  of  corrosive  sublimate  (1 :  1,000).  Every  p.tticnt,  on  entering  the  lying-in 
ward  after  the  bath,  had  her  abdomen,  buttocks,  genitals),  and  thighs  washed  with  subli- 
mate solution  (1 :  2,000).  During  labor,  vagina  irrigated  with  latter  solution.  In  pro- 
longed labors,  irrig.-ition  repeated  every  three  hours.  Great  care  of  hands  on  part  of 
doctor  and  nurses.  (Jlyccrinc  and  corrosive  sublimate  (1 :  1,000)  used  for  lubricating  fin- 
gers before  making  internal  examinations.  Antiseptic  pad  applied  to  the  head  durini;  its 
egress,  and  to  the  vulva  until  the  sccundincs  had  been  expelled.  Absorbent  cotton  oov. 
ered  with  netting  soaked  in  corrosive-sublimate  solution  applied  to  external  genitals  daring 
childbed  period.  This  latter  applied  and  removed  with  the  same  care  as  in  dressing  a 
wound  aft»'r  a  capital  operation.  Irrigation,  first  of  the  vagina  and  afterward  of  th* 
uterus,  immediately  after  labor  in  cases  where  the  hand  or  instruments  had  been  passed 
into  the  uterine  cavity. 

When  the  ilclnils  of  this  treatment  were  first  published  by  flarrigues,  many  took  a 
humeroiis  view  of  it,  but  mark  the  result:  In  the  following  162  confinements  there  were 
no  death.-',  and  from  October  to  July,  inclusive,  of  409  patients  confined,  though  many 
operations  were  performed,  6  died ;  but  of  these,  3  only  were  from  scpUc  oauses,  and 
tlicy,  Garrigucs  believes,  were  the  result  of  the  neglect  of  certain  of  the  ptwcribed 
details. 
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sistance  from  the  hospital  to  enable  them  to  obtain  a  place  in  which 
to  be  confined.  Now,  Stadfeldt  reports  a  larger  mortality  among  this 
class  than  among  those  delivered  in  the  hospital.  Yet  thej  are  con- 
fined at  a  favorable  season  of  the  year,  without  any  communication 
with  the  famitnre,  the  sage-femmes,  or  the  physicians  of  the  hospital. 
As  they  fortunately  receive  nothing  bnt  money,  that  can  hardly  be 
suspected  of  communicating  contagion.  What  their  fate  would  be  iil 
New  York  city,  perhaps,  may  be  judged  from  the  following  facts : 
Excluding  cases  confined  in  hospitals,  nearly  one  thirtieth  of  all  the 
deaths  and  one  twenty-fourth  of  the  cases  of  metria  between  1867  and 
1875  are  reported  by  four  practitioners.  Ten  practitioners  out  of 
twelve  hundred  signed  the  death-certificates  of  one  fifteenth  of  the 
women  dying  from  puerperal  causes,  and  one  tenth  of  the  cases  of 
metria.  Bat  it  is  not  to  be  supposed  that  these  deaths  were  all  the 
result  of  malpractice  and  incompetence.  The  true  history  of  most  of 
them,  probably,  was  that  the  doctor  was  engaged  to  attend  the  case  of 
confinement  for  a  small  fee,  with  the  understanding  that  he  should 
make  no  calls  subsequently,  unless  specially  summoned  by  the  friends 
of  the  patient.  The  latter,  left  to  ignorant  care  or,  perhaps,  without 
any  assistance  whatever,  and  exposed  to  all  the  pernicious  influences 
bred  by  poverty,  when  illness  supervened  probably  did  not  call  the 
physician  to  her  aid  until  the  time  for  help  had  passed,  so  that  in  the 
end  his  professional  functions  were  confined  to  procuring  the  requisite 
permit  for  burial. 

Humanity  demands  that  charity  should  furnish  places  of  refuge  in 
which  poor  outcasts  can  receive  assistance  during  the  perils  of  child- 
bearing.  If  we  mast,  then,  have  maternities,  we  should  make  them 
■afe,  and  this  can  be  in  great  measure  accomplished  by  remembering 
the  twofold  source  of  danger  arising  from  a  poisoned  atmosphere  and 
direct  inoculation.  A  hospital  must  be  clean,  spacious,  and  well- ven- 
tilated, or  its  atmosphere  will  become  charged  with  the  spores  of  sep-' 
tic  fungi  and  produce  nosocomial  malaria.  The  most  rigid  sanitary 
precautions  observed  by  the  attendants  will  not  prevent  a  badly  venti- 
lated ward  from  becoming  unwholesome,  unless  unoccupied  wards  are 
kept,  to  which  patients  can  be  transferred  upon  the  first  admonition 
of  danger.  Goodell  states  that  at  the  Preston  Retreat  the  wards  are 
used  invariably  in  rotation.  In  connection  with  the  Maternity  at 
Copenhagen  there  are  s  number  of  small  supplementary  hospitals 
scattered  through  the  city,  which  serve  as  safety-valves  for  the  central 
institution.  Artificial  methods  of  ventilation  render  the  task  of  keep- 
ing the  wards  wholesome  comparatively  easy.  They  do  not  need, 
however,  to  be  complicated  and  exiiensive.  The  good  repute  of  the 
Botunda  Hospital,  it  seems  to  me,  is  in  large  measure  due  to  the 
natural  ventilation  afforded  by  open  fireplaces. 

In  the  Vienna  Clinic,  according  to  C.  Braun,  the  mortality  between 
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1834  and  18G2  averaged  6  per  oent,  and  in  1842  the  enonnons  total 
of  521  deaths  to  3,067  confinements  was  reached.  With  the  introdno- 
tion  in  1862  of  what  is  known  as  Buhm's  heating  and  veatilation  sjs- 
tom  an  immediate  improvement  was  experienced.  In  the  sixteen  yean 
from  1863  to  1878,  inclusive,  the  total  mortality  has  been  1-6  percent, 
though  in  that  time  5,464  practitioners  have  received  an  obstetrical 
training  in  its  wards.  In  commenting  upon  this  change,  Brann  says : 
"I  have  now,  from  practical  experience,  arrived  at  the  knowledge  of 
the  fact  that  the  rapid  and  thorough  prevention  of  putridity  by  ade- 
quate ventilation  is  to  be  regarded  aa  a  good  preventive  measure  against 
puerperal  fever ;  that  it  is  not  the  number  of  patients  in  a  lying-in 
hospital,  nor  yet  the  number  of  patients  in  a  single  room,  but  the  de- 
ficient circulation  of  air — a  fault  which  may  inhere  to  separate  com- 
partments in  the  smallest  maternities — which  is  the  important  feature 
in  the  spread  of  puerperal  fever ;  that  puerperal  women  are  to  be  pro- 
tected from  childbed  diseases  not  by  isolated  buildings  and  gardens,  nor 
by  walls,  but  by  the  permanent  introduction  of  great  quantities  of  pure, 
warm  air."  lie  then  adds,  what  is  in  thorough  accord  with  my  own 
experience,  "  Before  new  institutions  are  built,  greater  attention  than 
heretofore  should  be  paid  to  the  ventilation  of  the  old  structures,  and, 
where  this  is  found  defective,  a  system  should  be  substituted  corre- 
sponding to  the  scientific  requirements." 

In  the  year  1872  puerperal  fever  destroyed  28  women  of  156  who 
were  confiued  in  the  Bcllevuo  Hospital.  The  service  was  then  broken 
up,  and  a  great  outcry  arose  against  "tainted  hospitals."  Wooden 
pavilions  were  accordingly  erected  on  Blackwell's  Island  for  the  recep- 
tion of  lying-in  women.  These  buildings  were  constructed  upon  what 
is  known  as  the  cottage  plan.  Tiioy  Were  favorably  situated  in  an  airy 
location  remote  from  the  general  hospital.  They  were,  however, 
heated  by  large  iron  stoves,  and  no  means  of  ventilating  the  wards  was 
provided,  except  by  lowering  the  windows.  In  less  than  three  months 
from  their  occupancy  an  epidemic  of  puerperal  fever  made  it  necessary 
to  remove  the  service  for  a  time  to  the  Charity  Hospital.  The  same 
result  followed  every  subsequent  attempt  to  utilize  them  for  maternity 
purposes,  until,  after  three  years'  trial,  it  was  found  necessary  to  aban- 
don them  altogether. 

In  private  praclico  it  is  likewise  important  that  the  lying-in  room 
should  bo  provided  with  plenty  of  light  and  air.  The  physician 
should  insist  upon  the  value  of  ventilation  as  a  means  of  contribut- 
ing to  the  speedy  recovery  of  childbed  women.  By  hermetically 
sealing  the  windows,  through  false  fears  of  his  patient's  taking  cold, 
he  exposes  her  to  the  risk  of  becoming  poisoned  with  her  own  exhala- 
tions. 

But  the  early  experiences  of  the  Ildpital  Cochin  and  the  Hdpital 
Lariboisi(irc,  costly,  palace-like  structures,  with  every  appliance  of 
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art,  proye  that  fresb  air  alone  does  not  protect  patients  from  the  con- 
seqnences  of  inocnlation. 

The  great  improvement  in  the  condition  of  maternity  patients  in 
recent  years  has  been  due  to  the  application  of  Lister's  principles  to 
obstetric  practice.  Complete  antisepsis  in  the  surgical  sense  is,  of 
course,  impracticable.  Adequate  antisepsis  has,  however,  been  proved 
to  result  from  the  observance  of  a  variety  of  precautions  which  have 
been  the  slow  ontcome  of  experience.  These,  in  brief,  in  hospitals, 
consist  in  protecting  the  patient  from  every  known  form  of  con- 
tamination, and  in  the  prompt  removal  and  isolation  of  every  puerpe- 
ral woman  who  manifests  febrile  symptoms. 

In  citing  the  examples  of  the  HApital  Cochin  and  the  Hdpital 
Lariboisidre,  I  was  led  to  the  selection  because  these  hospitals  most 
strikingly  illustrate  the  extent  of  the  triumph  of  the  new  doctrines. 
Whereas  at  the  LariboisiSre  the  mortality  in  1854,  the  year  of  its 
opening,  exceeded  10  per  cent.,  as  a  result  of  the  prophylactic  meas- 
ures adopted  by  M.  Siredey,  the  mortality  was  1  to  145  in  1877, 
and  1  to  199  in  1878.  And  at  the  Hdpital  Cochin,  in  1878,  Lucas- 
Champonnidre,  with  770  confinements,  was  able  to  report  but  two 
deaths  from  puerperal  causes. 

As  regards  details,  the  bedsteads  should  be  of  iron,  and  should  be 
frequently  scrubbed  with  a  carbolic  solution  ;  after  each  confinement 
the  paillasse  upon  which  the  woman  lay  should  be  washed  in  boiling 
water  and  the  straw  should  be  burned  ;  in  place  of  the  usual  rubber 
covering  to  the  bed,  Tamier  recommends  tarred  paper,  which  is  anti- 
septic, and  costs  so  little  that  it  need  be  used  in  but  a  single  case ;  all 
soiled  linen  should  be  instantly  removed  from  the  ward,  either  to  be 
burned  or  disinfected  by  prolonged  boiling  ;  sponges  should  be  ban- 
ished, as,  when  they  have  once  been  soaked  with  blood,  not  even  car- 
bolic acid  can  make  them  safe ;  nurses  employed  in  the  puerperal 
wards  ought  not  to  have  access  to  cases  of  labor,  as  D'Espine  and 
Karewski  •  have  shown  that  the  lochia  of  even  a  healthy  person  on 
the  third  day  will  poison  a  rabbit ;  a  patient  attacked  with  fever  should 
be  immediately  removed,  and  the  nurse  in  attendance  should  go  with 
her.  At  the  Emergency  Hospital,  with  the  first  appearance  of  ca- 
tarrhal affection  of  the  genital  organs,  or  of  so-called  milk  fever,  the 
wards  are  immediately  emptied  and  fumigated  with  sulphurous  acid. 
In  spite  of  recent  skepticism  regarding  the  value  of  the  fumes  of  sul- 
phurous acid  as  a  germicide  and  disinfectant)  I  do  not  hesitate  to  ex- 
press, after  long  experience,  my  firm  conviction  as  to  their  efficacy. 

Doleris  f  formulates  the  indications  for  effective  prophylaxis  as 
follows  :  1,  prevent  the  introduction  of  germs  (antisepsis  before  con- 
finement) ;  2,  paralyze  their  action  (antisepsis  after  confinement) ;  3, 

*  D'Ebpmi,  "  Contributions  i  I'Madc  de  la  septicdmie  paerp6rale,"  p.  18 ;  KAmcwsn, 
he.  tit.  ^'"U  tivn  puerp^rale,"  1880,  p.  808. 
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shut  np  the  doors — veins,  lymphatin,  and  Failopiftn  tabes  (emploj* 
ment  of  means  which  promote  uterine  contraction). 

The  first  dnty  of  the  physician  is  to  refrain  from  attending  a  caas 
of  labor  when  fresh  from  the  presence  of  contagions  diseases  or  from 
contact  with  septic  materials,  whether  derived  from  the  dioecting- 
room  or  the  clinic.  Skepticism  regarding  these  sonroes  of  danger  is 
snre  in  the  long  mn  to  be  severely  pnnished.  In  a  doubtful  case  the 
least  concession  should  consist  in  a  fall  bath  and  a  complete  change 
of  clothing.  A  special  coat  for  confinement  pnrposea,  stained  with 
blood  and  amniotic  fluid,  is  liable  to  convey  infection.  In  every  case 
of  labor,  whether  in  hospital  or  private  practice,  the  hands  and  fore- 
arms  shonld  be  freely  bathed  in  a  carbolic  solution  before  making  a 
vaginal  examination.  A  nail-brush  should  form  a  part  of  the  ordinary 
obstetric  equipment.  Frequent  examinations  during  labor  should  be 
avoided.  All  instruments  employed  daring  or  subsequent  to  confine- 
ment shonld  be  carefully  disinfected.  In  prolonged  labors,  after  oper^ 
ation,  in  cases  of  dystocia,  or  where  the  membranes  have  mptared  pre- 
maturely and  the  fcetus  is  dead,  it  is  a  useful  precaution  after  delivery 
to  wash  both  uterus  and  vagina  with  warm  carbolized  water  or  eolution 
of  corrosive  sublimate  (1 : 2,000).  In  Vienna  both  Spaeth  and  Braun, 
after  dieScult  labors,  introduce asuppository  of  iodoform,  2  to  2^  inches 
in  length,  into  the  uterine  cavity.  The  formula  recommended  oon- 
sisti  of — 

9  lodoformi,  20  grammes  ; 

Gummi  Arabici, 

Glycerinae, 

Amyli  pun,  &&  2  grammes ; 

Ft,  bacilli.  No.  iij. 

In  their  introduction  tiie  half-hand  (loft)  should  be  passed  to  the  cer- 
vix ;  the  iodoform  bacillus  should  be  seized  by  a  pair  of  polypus  for- 
co|)8  and  ])U8hcd  into  the  cervical  canal.  The  hund  in  the  vagina 
should  then  be  used  to  shove  the  suppository  upward  past  the  internal 
OS.  No  symptoms  of  poisoning  from  the  iodoform  have  been  observed. 
The  disinfection  is  complete  and  prolonged.  In  hospitals  the  woman 
should  be  bathed  before  entering  the  lying-in  ward,  and  the  vagina 
siiuuld  in  all  coses  be  disinfected  with  carbolic  acid  or  corrosive  snb- 
limato  both  before  and  immediately  after  labor.  The  conduct  of  labor 
under  earbolic-acid  spray  is  commended  by  Fancourt  Barnes.  Do- 
loris  advises  the  application  of  a  compress  soaked  in  carbolic  fluid  to 
tho  external  genitals  during  the  progress  of  labor.  Tarnier  advises 
dressing  the  vulva,  so  soon  as  the  head  begins  to  emerge,  with  a  pledget 
soaked  in  carlH>li7,od  oil  (1 :  10).  With  the  recession  of  the  head  dur- 
ing tho  interval  lx>tween  pains  a  portion  of  the  oil  is  carried  upward 
into  the  \aj:ina. 

In  the  puerperal  period  the  warm  carbolized  douche  stimulates 
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nterine  retraction,  and  promotes  the  rapid  healing  of  woniids  in  the 
Taginal  canal ;  in  hospital  practice  it  possesses  the  additional  advan- 
tage of  preventing  the  accaranlation  of  putrid  albuminoid  matters  in 
the  air.  In  private  practice  the  patient  should  employ  a  now  sjTJnge  ; 
in  hospitals  every  woman  should  be  supplied  with  a  glass  tube  to  be 
attached  to  the  irrigator.  When  not  in  use  these  tubes  should  be 
immersed  in  carbolic  acid.  The  stream  injected  into  the  vagina  should 
be  continuous,  like  that  furnished  by  the  fountain  syringe.*  The  Da- 
vidson syringe  should  be  discarded  in  midwifery  practice.  With  my 
hospital  patients,  in  place  of  cloths  to  the  mlva,  I  am  now  in  the 
habit  of  using  iodoform  gauze,  or  an  antiseptic  pad  prepared  by  soak- 
ing absorbent  cotton  in  corrosive-sublimate  solution. 

Pedantic  as  these  directions  may  seem,  they  are  justified  by  cxpe- 

Irienoe,  and  the  carrying  out  of  the  details  given  easily  becomes  a  mat- 

iter  of  habit  That  by  such  precautions  puerperal  fever  is  destined  to 
be  erased  from  the  list  of  dangerous  diseases  attacking  the  woman  in 
childbed  is  saying  more  than  ia  warranted.  Nevertheless,  it  is  true 
that  a  physician  ought  never  to  lose  the  sense  of  personal  responsi- 
bility for  its  occurrence.  Indeed,  puerperal  fever  ought  to  be  regarded 
as  a  preventable  disease,  and  an  attack  aa  the  evidence  that  some  source 
at  danger  has  been  overlooked,  though,  owing  t<i  the  imperfection  of 

'our  knowledge,  it  may  easily  happen  that  even  with  the  keenest  scru- 
tiny the  precise  canse  in  an  individual  case  may  escape  detection. 

Before  terminating  this  section  upon  the  prophylaxis  of  puerperal 
fever,  I  take  great  satisfaction  in  furnishing  from   Tarnier's  recent 

[treatise  the  following  description,  by  Pinard,  of  the  ingenious  pavilion 
designed  by  Taruier  to  make  it  possible  to  secure  for  hospital  patients, 
at  the  minimum  expense,  the  benefits  of  isolation,  and  to  provide  for 
each  room  in  the  pavilion  all  tho  conditions  favorable  to  rapid  and 
complete  disinfection. 

The  pavilions  are  two-storied  and  of  a  rectangulor  shape,  twenty- 
foar  feet  in  width  by  forty-six  feet  in  length.  The  front  and  rear 
face  to  the  north  and  south,  the  ends  to  the  east  and  west  Two  main 
partitions  divide  the  interior  into  three  divisions.  Each  end  division 
is  subdivided  by  a  central  partition  into  two  chambers,  so  that  each 
Btory  has  five  compartments — a  central  one  for  the  ottendanta,  and 
four  at  the  four  corners  destined  for  the  reception  of  patients.     On 

*  I  know  that  of  Utc  there  has  been  «  strong  reaction  against  (lie  uw  of  vaginal  m- 
Jccliont  in  normal  obildbed,  but  personallj  I  hare  experienced  none  of  the  disagreeable 
elTeota  aacribcd  to  them.  Indeed,  both  m;  hospital  and  private  patients  alike  speak  of 
them  aa  aoothing  and  grateful.  I  therefore  hare  bad  no  grt)und  to  discontinue  them. 
That  they  are  indispensable  I  do  not  claim.  Ther  arc  no  longer  used  in  Vienna,  in 
Prague,  nor  in  the  New  York  MalcmitT,  and  yet,  none  the  less,  their  results  have  since 
been  in  the  highest  d^rce  satisfactory.  At  these  institutions,  howefer,  vaginal  disinfec- 
tion !s  rlgoronsly  resorted  to  during  and  immediately  sub!<e<]uent  to  Utmr,  and  daring 
lahildbcd  some  form  of  antiseptic  pad  over  the  vulva  is  employed. 
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the  ground  floor  the  central  compartment  consistB  of  a  Testibale  facing 
to  the  north,  and  an  ofiSce  facing  to  the  south.  On  the  former  aie 
placed  the  staircase,  the  water-closet,  and  a  reception-closet  la  addi- 
tion to  the  main  entrance  there  are  three  interior  doors — one  leading 
to  the  water-closet,  one  to  the  closet,  and  one  to  the  office.  The  latter, 
for  the  occupation  of  the  person  on  duty,  contains  a  heater,  a  portable 
bath,  a  table,  chairs,  and  wardrobe.  Two  windows  face  the  south. 
The  office  has  two  doors,  one  opening  into  the  vestibale,  and  the 
other,  in  the  opposite  side,  opens  directly  outward.  The  fonr  comer 
rooms  for  patients  have  each  a  door  and  a  window,  the  latter  looking 
from  the  end  of  the  partition  and  reaching  to  the  floor,  and  the  former 
opening  out  from  the  fa9ade.  These  four  rooms  are  therefore  not 
only  independent  of  one  another,  bnt  have  no  communication  with 
the  vestibule  or  the  central  office.  On  the  second  floor  the  arrange- 
ment is  similar,  except  that  the  rooms  open  upon  a  balcony,  by  means 
of  which  communication  from  the  outside  is  rendered  possible.  Upon 
each  facade  a  glazed  screen  furnishes  shelter  in  rainy  weather.  The 
screen  extends  to  the  roof,  but  is  not  in  direct  contact  with  the  walls, 
a  space  being  left  for  a  current  of  air.  The  eight  rooms  for  patients, 
four  on  each  story,  are  severally  fourteen  feet  long,  eleven  and  a  half 
feet  wide,  and  ten  feet  high.  Below,  the  floors  are  of  asphaltum  ;  above, 
of  flags  or  slates.  The  walls  and  ceilings  are  stuccoed  and  covered 
witli  oil-paint.  Tiio  corners  are  rounded  to  prevent  the  accumulation 
of  dust.  To  fiicilitatc  washing,  the  floors  slant  toward  a  gutter  com- 
municating by  means  of  a  pipe  with  the  sewer.  In  each  room  panes 
of  glass  enable  patients  and  the  office  attendant  to  sec  one  another,  so 
that  surveilliince  i.s  secured  without  sacrificing  the  principle  of  isola- 
tion. The  furniture  of  the  rooms  consists  of  an  iron  bedstead  with 
metallic  sprin;rs.  The  i)ilIow,  bolster,  and  paillasse  are  stuffed  with 
straw.  In  addition,  each  room  is  provided  with  a  night  table,  a  round 
table,  a  chair,  a  stool,  and  a  crib,  all  of  iron.  A  bell-rope  at  the  bed- 
side, the  wire  of  wliich  passes  to  the  office  by  the  outside  of  the  build- 
ing, enables  the  patient  to  summon  assistance.  Each  room  likewise  ■ 
contains  a  wa.sliiftand,  with  faucets  for  hot  and  cold  water,  the  latter 
supplied  from  a  cistern  on  the  roof,  the  former  from  the  office  heater. 
The  patients  remain  in  the  rooms  wl)ere  they  are  confined  until  they 
are  discliurgcd.  AViien  this  takes  place  the  chamber  is  aired,  the  fur- 
niture is  removed  and  washed  with  care,  the  straw  is  burned,  and  the 
walls  are  washed  with  an  abundant  supply  of  water.  If  a  patient  is 
taken  ill,  slie  is  carefully  isolated,  and  has  assigned  to  her  her  own 
especial  attendant  and  pliysician,  who  do  not  come  into  contact  with 
otlier  puerperal  jiatients. 

Tiiat  tlie  plans  of  constniction  in  the  Tarnier  pavilions  would  re- 
quire some  modifieation  to  adapt  them  to  tlie  rigor  of  our  winters 
seems  probable,  but  the  principles  which  they  illustrate  are  sufficiently 
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vindicated  by  the  results  so  far  reported,  viz.,  6  deaths  in  1,062  con- 
finements, whereas  in  the  old  Maternity  the  death-rate,  formerly 
amounting  to  5  per  cent,  still  aggregates  2  to  the  100. 

Treatment. — Wheu  the  septic  germs  characteristic  of  putrid  infec- 
tion have  once  entered  the  blood,  they  are  beyond  the  reach  of  the 
physician.  Except,  however,  in  cases  of  acute  septicaemia,  where  the 
quantity  of  i)oison  introduced  at  the  outset  is  excessive,  the  patient 
rallies  from  the  immediate  shock,  and,  provided  no  fresh  pyrogenio 
material  finds  its  way  into  the  system,  recovery  is  to  be  anticipated. 
The  indications  for  treatment  are,  therefore,  to  neutralize  the  puerpe- 
ral poison  at  the  point  of  production,  in  order  to  prevent  its  causing 
further  mischief,  and  to  adopt  measures  calculated  to  enable  the  pa- 
tient to  tolerate  its  presence,  when  once  absorbed,  until  it  is  either 
eliminated  or  loses  its  harmful  properties. 

Toward  the  fulfillment  of  the  first  indication  it  is  to  be  recom- 
mended that  in  every  case  of  fever  of  puerperal  origin  the  vagina  be 
cleansed  with  a  2  to  3  per  cent,  solution  of  carbolic  acid  or  corrosive 
sublimate  (1 :  3,000)  every  four  to  six  hours.  The  douche  in  itself  is 
absolutely  harmless.  To  avoid  carbolic  or  corrosive-sublimate  poison- 
ing, it  is,  however,  necessary  to  make  sure  that  no  portion  of  the  in- 
jected fluid  be  retained  in  the  vagina.  In  most  cases  the  infection 
starts  from  the  wounds  of  the  vagina  and  of  the  cervix.  Then,  too, 
the  tendency  of  the  secretions  to  stagnate  in  the  vaginal  cul-de'Sae, 
bathing  as  they  do  the  cervical  portion,  is  a  prolific  source  of  septic 
trouble.  In  ajj  but  the  mildest  cases  the  vaginal  orifice  should  be  ex- 
amined with  reference  to  the  existence  of  puerperal  ulcers.  All  ne- 
crotic patches  should  be  touched  with  hydrochloric  acid,  with  a  10  per 
■  cent,  solution  of  carbolic  acid,  with  iodoform,  or,  what  I  personally 
prefer,  a  mixture  composed  of  equal  parts  of  the  solution  of  the  jwr- 
Bulphate  of  iron  and  the  compound  tincture  of  iodine.'  The  latter 
acte  as  a  powerful  antiseptic,  while  the  former,  by  corrugating  the 
tissues,  closes  the  lymphatics  and  shuts  up  the  portals  through  which 
the  septic  germs  penetrate  into  the  system. 

Intra-uterine  injections  should  be  resorted  to  with  extreme  cir- 
cumspection. They  are  not  indicated  by  a  simple  rise  of  temperature. 
A  very  large  proportion  of  the  febrile  attacks  which  occur  in  childbed 
run  an  absolutely  favorable  course.  Unless  the  infection — and  this  is 
not  the  rule,  but  the  exception — proceeds  from  the  uterine  cavity, 
they  are  unnecessary.  In  circumscribed  inflammations,  where  the 
morbific  poison  loses  its  virulence  at  a  short  distance  from  the  puer- 
peral lesion,  they  are  often  injurious.  It  is  difficult,  if  not  impossi- 
ble, to  so  conduct  them  as  to  avoid  opening  up  afresh  recent  granu- 
lating wounds.  Yet  the  practice  of  local  disinfection  is  warmly  advo- 
cated by  Fritsch,  Schuller,  Langenbuch,  and  Schroeder  as  a  prophy- 
lactic against  puerperal  affections.     On  the  other  hand,  Braun  von 
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Fernwald,  with  his  vast  opportnnitios  for  jndging  obstetrical  qtut* 
tions,  writes  with  reference  to  this :  "  We  most  protest  against  injec- 
tions made  by  physicians  into  the  uterine  cavity.  Such  meddle- 
someness is  more  likely  to  do  harm  than  good."  This  corresponds 
with  my  own  experience.  In  theory,  the  propoeitioii  to  treat  the 
nterns  as  one  would  any  other  pas-secreting  cavity  seems  rational, 
but  I  have  found  that  every  attempt  to  cany  the  theory  to  its  lineal 
conclnsion  in  hospital  practice  has  been  followed  by  a  rise  in  the  puer- 
peral death-rate.  Bunge  reports  an  epidemic  of  paerperal  fever  in 
Gnsserow's  clinic  brought  about  by  the  employment  of  intra-uterine 
irrigations,  during  which  the  mortality  rose  to  3*8  per  cent.  With 
the  abolition  of  the  irrigations  the  mortality  sank  to  '39  per  cent.  In 
1880,  Fischcl*  introduced  the  so-called  permanent  irrigations  into 
the  Prague  maternity.  Of  880  patients,  9  died  of  sepsis.  The  ini- 
gations  were  then  prohibited.  The  following  year,  of  933  patients, 
only  2  died  from  tbo  same  cause,  and  in  1882,  of  521  patients,  there 
were  no  deaths  from  sepsis.  Fehling,  who  limited  the  use  of  intra- 
uterine injections  to  special  momentary  indications,  reported,  in  1880, 
415  confinements  without  a  single  death. 

Among  the  accidents  which  have  been  referred  to  the  use  of  injec- 
tions are  convulsions,  shock,  and  carbolic-acid  or  corrosive-sublimate 
poisoning ;  but  the  chief  danger  lies  in  the  possibility  of  conveying 
the  infections  materials  from  the  vagina  to  the  previously  normal 
uteru3.  Tlicrc  seems  to  be  no  question  as  to  the  superior  effective- 
ness of  corrosive  sublimate  as  a  germicide.  It  not  only  acts  more 
ra])idly  than  carbolic  acid,  but  its  action  is  more  permanent.  In  the 
usual  proportion  of  1  : 3,000  it  is  apt,  when  repeated  frequently  as  a 
vaginal  douche,  to  corrugate  the  vagina  and  cervix.  In  sensitive 
women  the  solution  mar  occasion  an  intense  burning  sensation  in  the 
genital  organs,  lasting  for  several  hours.  Wlien  used  for  intra-uterine 
irrigation,  great  pains  should  bo  taken  that  no  portion  of  the  fluid 
remain  bcliind  in  tlic  uterine  cavity.  Since  its  introduction  into  the 
Emergency  Hospital  there  has  been  one  death  from  ulceration  in  the 
colon,  wliich  possibly  was  attributable  to  its  use.  It  is  to  be  hoped  the 
claim  tliat  corrosive  sublimate  is  an  efficient  antiseptic  in  the  pro- 
portion of  1 :  10,000  may  prove  well  founded. 

Note. — Tlio  report*  in  the  "  Ccntrolblatt  f Or  Oynaekologie  "  of  thirteen 
severe  cases  of  ci)rrosive-8ublimate  poisoning  occurring  in  ini<lwifery  practice, 
witli  four  dvatliA,  has  led  to  a  reaction  ft-oin  the  extreme  confidence  with  wliich 
it  was  at  fir.st  employed.  Thus  Thorn  +  insists  that  it  shoald  be  banished  in  irri- 
gations of  the  genital  canal,  and  that  obstetricians  return  to  C8rt>olio  acid.  The 
positive  advantages  of  corrosive  sublimate,  however,  as  a  germicide  furnish  s 

•  "  Ziir  Tlicrapic  ilor  puerpcralen  Sepsis,"  "  Arch.  f.  Gynaok.,"  vol.  n,  p.  41. 
f  Thorn,  "  Kin  Wort  grgcn  die  jctzt  iiblicho  Art  der  Anwenduog  des  Subiimats  in  der 
Oeburttihiilfe,"  "  Volkmann'sche  Sammlung,"  No.  2S0. 
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powerAil  plea  for  its  retention  as  a  childbed  aDtiseptic  The  dangers  from  its 
employment  have,  for  the  most  part,  been  found  to- result  from  the  use  of  stroDg 
eolations  (1 : 1,000)  in  large  quantities,  from  the  retention  of  a  portion  of  the  flaid 
in  the  aterine  cavity  or  in  the  vaginal  canal,  and  the  forcible  pressure  of  the 
fluid  through  the  tubes  into  the  abdominal  cavity.  Herff,*  after  a  careful  study 
of  the  reported  oases  of  poisoning,  believes  that  the  dangers  may  be  eliminated 
by  the  following  precautions : 

1.  Thequantityof  fluid  used  for  a  single  irrigation  should  not  exceed  two 
quarts. 

8.  The  irrigation  should  not  be  prolonged. 

8.  Daring  the  irrigation  the  utmost  pains  should  be  taken  to  secure  the  free 
exit  of  the  fluid  from  the  entire  utero-vaginal  canal. 

4.  Corrosive-sublimate  injections  should  not  be  employed  in  cases  of  atony 
of  the  uterus,  and  should,  if  possible,  be  omitted  in  anssmio  women,  in  those 
aufiiaring  from  liidney  affections,  and  in  patients  who  have  previously  been  sub- 
jected to  mercurial  treatment. 

6.  As  a  general  rule,  the  injections  should  be  superintended  by  the  attending 
physician  in  irrigation  of  the  uterine  eavity,  and  when  strong  solutions  are  em- 
ployed. In  oases  of  need,  skilled  nurses  may  be  deputed  to  conduct  the  vaginal 
irrigations,  but  the  solution  should  not  exceed  in  strength  1 ;  6,000. 

0.  Only  a  ocmtinuous  stream  with  moderate  pressure  should  be  employed. 

In  pressing  the  necessity  of  caation  and  discrimination,  I  have 
not,  however,  intended  to  disooarage  the  employment  of  intra-aterine 
antisepsis  in  cases  where  it  is  strictly  indicated.  Thus,  it  wonld  be 
folly,  in  a  fever  due  to  the  decomposition  of  placental  debris,  of  shreds 
of  deoidna,  of  strips  of  membrane,  or  of  retained  coagala,  or  in  diph- 
theritis  of  the  mncons  membrane,  to  treat  the  general  symptoms  and 
neglect  the  local  cause  of  difiQculty.  In  a  specific  case  it  may  prove 
diflScalt  to  decide  as  to  the  correct  course  to  pursue.  In  general  it 
may  be  stated  that  it  is  proper  to  wash  out  the  entire  length  of  the 
genital  canal  when  fever  follows  prolonged  operations  conducted  within 
the  uterine  cavity  or  the  birth  of  a  dead  foetus,  and  in  cases  of  fever 
associated  with  a  fetid  discharge  which  persists  in  spite  of  the  vaginal 
douche,  with  the  presence  of  recognizable  portions  of  the  ovum  or  its 
dependencies  in  the  lochia,  with  the  repeated  discharge  of  decomposed 
coagula,  or  with  a  large,  flabby  uterus.  It  will,  however,  be  seen  that, 
with  proper  disinfection  during  and  immediately  after  labor,  the  occa- 
BioDS  for  late  intra-uterine  injections  are  extremely  rare. 

The  operation  of  cleansing  the  uterus  should  be  conducted  with 
the  most  scrupulous  care.  The  syringe  employed  should  produce  a 
continuous  and  not  an  interrupted  stream,  and  all  air  should  be  ex- 
pelled from  the  pipe.  The  tube  to  be  passed  through  the  cervix  should 
be  of  glass,  of  the  size  of  the  little  finger,  and  bent  somewhat  to  con- 
form to  the  pelvic  curve.    The  vagina  should  first  be  subjected  to  a 

*  HiRvr,  "  Ueber  Ursachea  und  Verb&tung  der  Sublimsts-yergirtang  bd  gebnrtehQlf- 
Udien  Ausspiilungen  des  Utenis  and  der  Yapnay"  "  AtcIl  f.  Oynaek.,"  voL  zxv,  p.  487, 
188S. 
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thorough  disinfection,  by  way  of  precaution  against  conTeying  septic 
materials  into  the  uterus.  The  introduction  of  the  tnbe  should  be 
made  with  the  guidance  of  two  fingers  passed  through  the  external  ob. 
But  slight  force  is  requisite  to  reach  the  internal  os.  It  is  neither 
necessary  nor  desirable  to  push  the  tnbe  to  the  fundus.  The  fluid 
injected  should  be  tepid,  and,  if  carbolic  acid  is  used,  of  the  strength 
of  two  or  three  drachms  to  the  pint ;  if  corrosive  sublimate  is  em- 
ployed, the  strength  should  not  exceed  1 :  3,000.  It  shoold  be  intro- 
duced very  slowly,  and  pains  should  be  taken  to  insure  its  unimpeded 
escape,  which  can  usually  be  accomplished  by  pressing  the  anterior 
wall  of  the  cervix  forward  by  means  of  the  glass  tube.  Langenbuch 
recommends  securing  permanent  drainage  by  leaving  a  bit  of  rubber 
tubing  in  the  cervical  canal — a  plan  concerning  the  merits  of  which  I 
am  not  able  to  speak  from  exjxirience.  The  tube  is  said  to  be  well 
tolerated,  and  to  possess  the  advantage  of  enabling  subsequent  injec- 
tions to  be  performed  without  disturbing  the  patient 

In  many  cases  the  results  of  intra-uterine  treatment  are  very  strik- 
ing. Often  the  temperature  falls  notably  within  an  hoar  or  two  of 
the  operation.  This  result  is,  however,  rarely  permanent.  Usually 
the  fever  recurs,  and  the  operation  has  to  be  repeated.  The  patient 
should  be  carefully  watched,  and  with  the  first  sign  of  returning  dan- 
ger the  injection  should  be  repeated.  Two  or  three  injections  may 
thus  be  called  for  in  twenty-four  hours,  and  they  may  require  to  be 
continued  for  a,  week.  Still,  by  the  means  indicated,  a  certain  pretty 
lurge  proportion  of  women  seemingly  destined  to  destruction  in  the 
end  make  favorable  recoveries.* 

Elircndorfer  f  relates  a  case  of  septic  endometritis  and  erysipelas 
starting  from  the  genital  organs,  in  Spaeth's  Clinic,  where,  after  seven 
days  of  inoffoctivc  uterine  irrigations,  two  bacilli,  containing  together 
ten  grammes  of  iodoform,  were  introduced  into  the  uterus.  The 
washings  with  carbolic  acid  were  then  stopiied.  On  the  next  day  the 
discharge  was  diminished  and  the  odor  was  less  marked.  On  the 
fourth  day  two  new  iodoform  bacilli  were  introduced.  The  patient,  in 
Bpitc  of  the  fact  that  the  erysipelas  spread  over  nearly  the  entire  body, 
eventually  recovered. 

Of  the  syniptomf,  the  first  in  order  which  calls  for  treatment  is 

*  The  nilinirahlc  monoj^aph  of  Dr.  T.  G.  Thomas,  entitled  "  The  PrcTcntion  and 
Treatment  of  Puerperal  Kcvcr,"'  has  already  (lone  much  good  in  calling  the  attention  o( 
the  profesnion  at  lar-je  to  the  practice  of  local  disinfection.  Ilia  experience,  howerer, 
based  upon  a  verv  large  consulting  practice,  has  perhaps  been  of  a  kind  to  furnish  him 
with  an  undue  proportion  of  puerperal  cases  calling  for  intra-nterinc  treatment.  With 
inerea-ing  care  in  the  management  of  labor  and  of  the  birth  of  the  child  there  seema  rea- 
son to  hope  that  the  necessity  for  the  treatment  he  so  eloquently  advocates  may,  in  the 
near  future,  disappear  entirely. 

f  "U'.'ber  (lie  Verwendun;;  der  Jodoform-Staehchen  bcl  der  IntrautcriDen  nach  Be- 
bandlung  im  Wochenbette,"  "  Arch.  f.  Gynack,,"  vol.  xxii,  S.  88. 
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nsoally  the  peritoneal  pain.  It  is,  as  we  haye  seen,  commonly  of  a 
lancinating  character,  and  is  associated  with  harried  breathing  and 
extreme  frequency  of  the  pulse.  So  soon  as  the  pain  is  once  fairly 
nnder  control,  the  violence  of  the  onset  begins  to  abate.  It  should  be 
met,  therefore,  by  the  hypodermic  injection  of  from  one  sixth  to  one 
third  grain  of  morphia  in  solution.  The  anodyne  action  should  be 
maintained  by  doses  administered  by  the  month  in  quantities  and  at 
intervals  suited  to  the  severity  of  the  case.  The  most  important  ob- 
ject to  be  sectired  is  freedom  from  spontaneous  pain.  It  is,  moreover, 
good  practice  to  pash  the  opiate  until  pain  elicited  by  pressure  is  like- 
wise controlled,  provided  it  can  be  accomplished  without  producing 
narcosis.  In  susceptible  patients  and  in  localized  inflammations  the 
quantity  required  may  not  be  very  great,  while  in  acute  general  peri- 
tonitis the  tolerance  of  the  drug  exhibited  by  puerperal  women  is  some- 
times extraordinary.  -Thus,  a  patient  of  Alonzo  Clark  took  the  equiva- 
lent of  934  grains  of  opium  in  four  days ;  a  patient  of  Fordyce  Barker 
13,969  drops  of  Magendie's  solution  in  eleven  days  ;  and  one  of  my  own, 
at  the  Maternity,  the  equivalent  of  over  1,700  grains  of  opium  in  seven 
days.*  In  this  latter  instance  the  patient  was  to  all  appearance  mori- 
bund when  the  treatment  was  begun.  Thus,  the  features  were  pinched, 
the  face  was  drawn,  the  pupils  were  dilated,  the  finger-tips  were  blue 
and  cold,  the  respirations  were  rapid,  and  the  pulse  was  scarcely  percep- 
tible. In  this  condition  the  large  doses  of  opium  did  not  produce  nar- 
cosis, but  were  followed  by  restoration  of  the  circulation,  by  normal 
breathing,  and  by  the  disappearance  of  the  symptoms  of  shock.  Any 
attempt  to  relax  the  treatment  was  at  once  succeeded  by  a  recurrence 
of  the  alarming  symptoms.  At  the  expiration  of  the  disease  the  opium 
was  discontinued  abruptly  without  detriment  to  the  patient. 

In  contrast  to  cases  of  acute  peritonitis,  an  extreme  susceptibility  to 
opium  is  often  observed  in  the  pyaemic  variety.  Here  opiates  seem  to 
me  rarely  to  do  good.  They  do  not  hinder  the  migrations  of  the  round 
bacteria,  there  is  rarely  pain  to  relieve,  and  I  have  sometimes  thought 
that  their  administration  was  simply  the  addition  of  a  second  poison 
to  the  one  which  already  was  overwhelming  the  nervous  system. 

In  pelvic  peritonitis,  in  the  course  of  forty-eight  hours  plastic  exu- 
dation is  thrown  out  and  the  pain  to  a  great  extent  subsides.  From 
this  time  very  moderate  doses  of  opium,  as  a  rule,  are  needed  to  make 
the  patient  comfortable. 

In  France,  leeches  applied  to  the  abdomen  are  much  used  as  a  means 
of  relieving  peritoneal  sensitiveness.  That  they  do  this  is  beyond  ques- 
tion. Their  disuse  in  this  country  is  due  probably  more  to  popular 
prejudice  than  to  their  inefficacy. 

In  the  beginning  of  an  attack  a  turpentine  stupe  to  the  abdomen  is 

*  The  details  of  this  case  hiTe  been  reported  in  the  "  Am.  Jour,  of  Obst.,"  Oct,  1880i 
p.  864,  bj  Dr.  F.  M.  Welles,  who  conducted  the  administration  of  the  opium. 
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a  source  of  comfort  to  many  women,  wliile  tfae  ahup  connter-irritatioii 
exercises  possibly  a  favorable  influenoe  upon  the  course  of  the  disease. 
At  a  later  period  I  commonly  employ  flannela  wrang  ont  in  water  and 
covered  with  oil-silk  to  prevent  speedy  evaporation.  It  is  an  old  ex- 
perience, that  in  the  beginning  of  a  puerperal  fever  the  provocation  of 
loose  stools  by  purgatives  is  frequently  followed  by  a  fall  in  the  tem- 
perature and  a  great  improvement  in  the  patient's  condition.  The  re> 
suit,  however,  is  far  from  uniform,  as  in  other  cases  these  artificial  diar- 
rhoeas have  a  tendency  to  aggravate  the  peritoneal  symptoms.  Owing 
to  this  uncertainty  in  their  action,  purgative  remedies  should  be  ad- 
ministered  with  caution,  not  from  any  theory  as  to  their  eliminative 
powers,  but  because  of  the  ascertained  existence  of  fecal  accnmnhition. 
In  pelvic  inflammations  castor-oil  in  two-  or  three-tablespoonf nl  doses, 
or  five  to  ten  grains  of  calomel  rubbed  up  with  twenty  grains  of  bicar- 
bonate of  sodium,  as  recommended  by  Bwrker,  maybe  given  when  thus 
indicated.  After  the  bowels  have  once  been  freed,  however,  the  pur- 
gative should  not  be  repeated.  In  cases  of  intense  local  inflammation 
and  in  general  peritonitis,  cnemata  should  alone  be  employed  for  the 
removal  of  constipation. 

Every  increase  of  body-heat  is  associated  with  rapid  tissne-wast^ 
with  enfeebled  heart-action,  and  with  exhaustion  of  the  norve-centen. 
Since  the  modern  recognition  of  the  deleterious  effects  of  high  tem- 
peratures per  fte,  antipyretic  remedies  in  place  of  the  old-time  cardiac 
scdutircs  have  conic  to  j)lay  the  leading  r61e  in  the  treatment  of  fevers. 

Of  internal  antipyretic  agents,  qninia  enjoys  a  deservedly  high  re- 
pute. In  the  remitting  forms  of  fever  it  may  be  administered  in  five- 
grain  doses  at  intervals  of  four  to  six  hours.  Given  thus  in  medium 
doses,  it  moderates  the  fever,  diminishes  the  sweating,  and  in  most 
patients  lessens  gastric  and  intestinal  disturbances.  In  continued  fe- 
vers it  should,  on  the  contrary,  be  given  in  a  single  dose  large  enough 
to  procure  a  distinct  remission.  By  making  a  break  in  the  febrile 
symptoms,  if  only  of  a  few  hours'  duration,  u  retardation  of  the  de- 
structi  ve  processes  is  accomplished.  At  the  first  administration  twenty 
to  thirty  grains  m.iy  lie  given.  In  favorable  cases  the  temperature  falls 
in  the  course  of  a  few  hours  below  101°.  When  the  high  temperature 
is  only  temporarily  held  in  check,  at  the  end  of  twenty-four  hours,  if 
all  symptoms  of  cinchonism  have  disappeared,  the  same  dose  should 
be  repeated.  If  tlic  doses  mentioned,  given  in  the  manner  prescribed, 
produce  no  ]>erccptible  effect  upon  the  fever,  their  continuance  may 
be  regarded  as  unnecessary. 

C  Braun  and  Richter  sj)eak  favorably  of  the  action  of  salicylate  of 
sodium.*  It  possesses  antipyretic  properties,  though  in  a  less  degree 
tiian  qninia.     It  is,  however,  rapidly  absorbed,  circulates  through  all 

*  KirHTER,  "Uchor  intrauterine  lojectioneD,"  etc.,  "Zcitsohr.  far  Oebnrtsk.   and 
Gynaek.,"  Bd.  ii,  Heft  1,  p.  U«. 
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the  parencbymatoiu  organs,  and  finally  is  discharged  unchanged  in  the 
urine.  It  is  said  by  Binz,  in  small  doses,  to  hinder  the  action  of  the 
disease-producing  ferments,  while  it  leaves  untouched  the  normal  fer- 
ments of  the  organism.  It  is  of  special  service  where  quinia  is  not 
well  tolerated,  or  when  given  fifteen  to  twenty  grains  at  a  time  every 
four  to  six  hours  as  an  adjuvant  to  large  single  doses  of  quinia.  The 
remedy  should  be  continued  until  all  traces  of  febrile  disturbance  have 
disappeared. 

■  A  more  powerful  remedy  than  salicylic  acid,  where  quinia  has 
£iiled,  is  the  Warburg's  tincture.  Some  patients  find,  however,  that 
it  is  somewhat  difficult  to  retain  upon  the  stomach. 

Not  many  years  ago,  owing  to  the  encomiums  of  Fordyoe  Barker,* 
the  tincture  of  veratrum  viride  was  in  great  favor  in  puerperal  fever 
as  a  means  of  reducing  the  excited  pulse  of  inflammation.  The  plan 
recommended  was  to  administer  five  drops  hourly,  in  conjunction 
usually  with  morphia,  until  the  pulse  was  brought  down  to  70  or  80 
beats  to  the  minute.  If  the  pulse  had  once  been  reduced,  then  three, 
two,  or  one  drop  hourly  would  be  found  sufficient  to  control  it. 
Vomiting  and  collapse  from  its  use  were  no  cause  for  alarm,  as  they 
were  temporary  symptoms,  and  were  followed  by  a  fall  of  the  pulse  to 
30  or  40  a  minute,  which  was  rather  of  favorable  prognostic  signifi- 
cance. In  the  rapid  pulse  of  exhaustion,  however,  veratrum  should 
not  be  given.  Since  the  introduction  of  the  thermometer  into  prac- 
tice the  reduction  of  the  pulse  by  veratrum  has  been  found  to  be  asso- 
ciated with  a  fall  in  the  temperature  of  the  body.  Of  late,  however, 
veratrum'  has  gone  rather  out  of  vogue,  not  because  it  is  not  a  very 
effective  agent,  but  because  its  administration  is  an  art  to  be  acquired, 
and  can  not  safely  be  intrusted  to  an  unskilled  assistant.  Then,  too, 
in  the  last  ten  years  there  has  grown  up  a  better  acquaintance  with 
less  dangerous  remedies. 

Braun  recommends  in  severe  cases,  where  quinia  alone  is  without 
effect,  to  give  in  addition  from  twelve  to  twenty-four  grains  of  digi- 
talis in  infusion  per  diem  until  its  specific  action  is  produced.  Un- 
like veratrum,  digitalis  effects  a  permanent  slowing  of  the  heart.  By 
prolonging  the  cardiac  diastole  and  contracting  the  arterioles,  it  allows 
the  left  ventricle  to  fill,  restores  the  arterial  tension,  diminishes  cor- 
respondingly the  intra-venons  pressure,  and  promotes  absorption.  Its 
tendency  to  produce  gastric  disturbances  and  the  distrust  felt  as  to  its 
safety  have  prevented  its  becoming  popular  in  practice. 

Alcohol  as  an  adjuvant  to  treatment  is  indicated  in  all  cases, 
whether  quinia  or  salicylic  acid  or  veratrum  be  simultaneously  em- 
ployed. It  stimulates  and  sustains  the  heart,  it  retards  tissue-waste, 
and  is  in  itself  an  antipyretic  of  no  mean  value.  Usually  I  give  it  in 
oonjunction  with  quinia,  one  or  two  teaspoonfuls  hourly  of  either 

*  "  The  Poerpenl  Ditewei,"  p.  847. 
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whisky,  ram,  or  brandy,  in  accordance  with  the  recommendation  of 
Breisky.*  But  many  years,  before  I  had  learned  from  my  friend,  Prot 
Barker,  that  the  specific  influence  of  Teratmm  was  in  many  cases  not 
obtained  until  the  use  of  alcohol  was  combined  with  it. 

It  18  probable  that  antipyrine  bas  afntare  in  tbe  treatment  of  pnerperal  feTe^ 
bnt  at  present  it  is  only  possible  to  spealc  of  it  prorisioaally.  Given  in  15-  to 
80-grain  doses,  repeated  at  honrly  intervals  nntil  •  decided  impression  has  been 
produced  (often  a  single  dose  is  safficient),  I  have  known  it  to  rednoe  tbe  tem- 
perature after  all  other  antipyretic  agents  bad  failed ;  bat  in  all  tbe  instances 
where  the  better-known  remedies  bad  proved  nnavailing,  tbe  fall  of  temperature 
produced  by  the  antipyrine  did  not  prevent  a  fatal  ending. 

The  antipyretic  action  of  drugs  is  probably  due  for  the  most  part  to 
some  direct  influence  they  exert  upon  the  oxygenation  of  the  tissues. 
Of  course,  the  less  the  Are  the  less  the  heat.    It  is  well,  however,  to 
support  their  internal  administration  by  the  external  employment  of 
cold.     Cold  owes  its  effect  in  fevers  partly  to  the  abstraction  of  heat 
from  the  body-surface,  and  in  a  still  more  important  degree  to  tbe  im- 
pression which  it  produces  upon  the  nervous  system.     In  healthy  per- 
sons the  action  of  cold  is  to  increase  the  consumption  of  oxygen  and 
the  production  of  carbonic  acid.     The  additional  heat  thas  generated 
renders  it  {wssiblc  to  sustain  the  vicissitudes  of  climate.     In  fevers  the 
primary  effect  of  cold  is  similar  in  character.     Its  main  therapeutical 
action  is  dorive<l  from  its  secondary  influence  upon  the  nerve-center 
whicli  regulates  the  body-licat.     If  the  cold  employed  be  suflSciently 
intense  or  sulliciently  prolonged,  there  follows,  not  always  immediate- 
ly, but  in  the  course  of  an  liour  or  two,  a  marked  lowering  of  the 
temperature,  wliich  can  only  be  accounted  for  by  assuming  an  indirect 
influence  exerted  tlirough  the  sympathetic  nerve  and   the  medulla 
oblongata.     Tliis  peculiarity  renders  the  external  application  of  cold 
a  most  valuable  additiiin  to  the  therapeutical  resources  available  in 
fevers. 

In  cases  of  moderate  severity,  frequently  sponging  the  patient  with 
cold  water  will  be  found  to  be  a  grateful  practice.  An  ice-cap  to  the 
head,  where  tlic  blood  lies  near  the  surface,  will  often  aflfect  the  entire 
temperature  of  tlie  body.  From  immemorial  times  it  has  been  em- 
ployed to  control  delirium  and  promote  sleep.  An  ice-bag  placed 
over  tlic  inguinal  region  is  locally  beneficial  to  deep-seated  pelvic  in- 
flammations, and,  according  to  Braun,  is  capable  of  effecting  a  rapid 
fall  of  tem]>crature.     Ice-cold  drinks  should  be  freely  allowed. 

Schrocder  recommends  a  permanent  stream  of  cold  water  in  the 
uterine  cavity  by  means  of  a  large  irrigator  and  a  drainage-tube; 
otiiers  advise  cold  rectal  injections  maintained  for  long  periods  by  the 
aid  of  a  tube  with  a  double  current. 

In  fevers  of  great  violence  the  systematic  application  of  cold  by 
*  "  Uubcr  Alcohol-  und  C]iiDiD-BehaDdlung,"  Bern,  1875. 
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means  of  baths  or  the  wet  pack  is  capable  in  some  cases  of  rendering 
important  service.  The  temperature  of  the  bath  should  range  from 
70°  to  80°.  Its  duration  should  not  exceed  ten  minutes.  The  patient 
should,  when  removed  to  the  bed,  be  wrapiied  in  a  sheet  without  dry- 
ing, and  should  be  comfortably  covered.  In  employing  the  wot  pack, 
two  beds  should  be  placed  side  by  side.  The  body  and  thighs  of  the 
patient  should  be  wrapped  in  a  sheet  wrung  out  in  cold  water,  and  bo 
allowed  to  remaiu  in  the  pack  from  ten  t^  twenty  minutes.  As  the 
sheet  becomes  heated,  the  patient  should  bo  placed  in  a  fresh  one  uj)on 
the  second  bed,  and  the  transfers  should  be  continued  until  the  de- 
sired fall  of  temperature  is  ejected.  Braun  claims  that  four  packs  are 
equivalent  in  action  to  one  full  bath. 

Both  these  methods  are,  however,  open  to  the  objection  that  they 
can  not  be  carried  out  without  considerable  disturbance  of  the  pa- 
tient— a  point  of  no  small  importance  in  cases  of  peritonitis.  G. 
B.  Kibble  has  invented  a  fever-cot  which  obviates  the  ordinary  dif- 
ficulties of  this  mode  of  treatment  The  cot  is  covered  witli  "a 
strong,  elastic  cotton  netting,  manufactured  for  the  purpose,  through 
which  water  readily  passes  to  the  bottom  below,  which  is  of  rub- 
ber cloth  so  adjusted  as  to  convey  it  to  a  vessel  at  the  foot." 
T.  G.  Thomas,*  who  has  employed  this  apparatus  extensively  to 
reduce  high  temperatures  after  ovariotomies,  explains  as  follows 
the  moduH  operandi:  "  Upon  this  cot  a  folded  blanket  is  laid,  so 
as  to  protect  the  patient's  body  from  cutting  by  the  cords  of  the 
netting,  and  at  one  end  is  placed  a  pillow  covered  with  India-rubber 
cloth,  and  a  folded  sheet  is  laid  across  the  middle  of  the  cot  abont 
two  thirds  of  its  extent.  Upon  this  the  patient  is  now  laid ;  het 
clothing  is  lifted  up  to  the  armpits,  and  the  body  enveloped  by  the 
folded  sheet,  which  extends  from  the  axillsB  to  a  little  below  the  tro- 
chanters. The  legs  are  covered  by  flannel  drawers  and  the  feet  by 
warm  woolen  stockings,  and  against  the  soles  of  the  latter  bottles  of 
warm  water  are  placed.  Two  blankets  are  then  placed  over  her,  and 
the  application  of  water  is  made.  Turning  the  blankets  down  below 
the  pelvis,  the  physician  now  takes  a  large  pitcher  of  water,  at  from 
75'  to  80°,  and  pours  it  gently  over  the  sheet.  This  it  saturates,  and 
then,  percolating  the  net-work,  it  is  caught  by  the  India-rubber  apron 
beneath,  and,, running  down  the  gutter  formed  by  this,  is  received  in 
a  tub  placed  at  its  extremity  for  that  purpose.  Water  at  higher  or 
lower  degrees  of  heat  than  this  may  be  used.  As  a  rule,  it  is  better  to 
begin  with  a  high  temperature,  85°,  or  even  90°,  and  gradually  di- 
minish it.  The  patient  now  lies  in  a  thoroughly  soaked  sheet,  with 
warm  bottles  to  her  feet,  and  is  covered  up  carefully  with  dry  blankets. 
Neither  the  portion  of  the  thorax  above  the  shoulders  nor  the  inferior 

*  "  Tlic  MoHt  Kffcotii«l  Method  of  Controlling  the  High  Temperature  occurring  after 
Orariotomy,"  ".V.  Y.  Ucd.  Jour.,"  August,  1878. 
4S 
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extremities  an  vet  at  alL  The  water  is  applied  only  to  the  trank. 
The  fint  effect  of  the  affnnon  is  often  to  elevate  the  temperatnre— a 
fact  noticed  by  Cnrrie  himself — hot  the  next  aSasion,  practiced  at  the 
end  of  an  boor,  pretty  rarely  brings  it  down.  It  is  better  to  pour 
water  at  a  moderate  degree  of  coldness  over  the  surface  for  ten  or 
fifteen  minutes  than  to  poor  a  colder  fluid  for  a  shorter  time.  The 
water  slowly  poured  robe  the  body  of  heat  more  surely  than  when  nsed 
in  the  other  way.  The  water  collected  in  the  tub  at  the  foot  of  the 
bed,  baring  passed  over  the  body,  is  usually  8°  or  10°  warmer  than  it 
was  when  poured  from  the  pitcher.  On  one  occasion  Dr.  Van  Vorst, 
my  assistant,  tells  me  that  it  had  gained  12°.  At  the  end  of  every 
hour  the  result  of  the  affusion  is  tested  by  the  thermometer,  and,  if 
the  temperature  has  not  fallen,  another  affusion  is  practiced,  and  this 
is  kept  up  until  the  temperature  comes  down  to  100°,  or  even  less.  It 
mnst  be  appreciated  that  the  patient  lies  constantly  in  a  cold  wet 
sheet ;  but  this  never  becomes  a  fomentation,  for  the  reason  that,  as 
soon  as  it  abstracts  from  the  body  sufiScient  heat  to  do  so,  it  is  again 
wet  with  cold  water  and  goes  on  still  with  its  work  of  heat-abstraction. 
I  have  kept  patients  upon  this  cot  enveloped  in  the  wet  sheet  for  two 
and  three  weeks,  without  discomfort  to  them  and  with  the  most  marked 
control  over  the  degree  of  animal  heat  Ordinarily,  after  the  tempera- 
ture has  come  down  to  99°  or  100°,  four  or  five  hours  will  pass  before 
affusion  again  becomes  necessary." 

Since  reading  this  account,  I  hare  made  a  good  many  trials  of  the 
method  upon  puerperal  women,  and  have  not  found  that  it  agrees  with 
all  in  an  equal  degree.  In  some  instances  the  affusions  have  been  fol- 
lowed, in  sfiite  of  hot  bottles  to  the  feet  and  the  administration  of 
stimulants,  by  such  a  degree  of  depression  and  impairment  of  cardiac 
force,  as  shown  by  the  persistent  coldness  of  the  extremities,  that  it 
has  been  necessary  to  discontinue  them.  On  the  other  hand,  I  can 
look  back  upon  cases,  apparently  so  desperate  that  the  condition  of 
the  patients  was  looked  upon  as  hopeless,  where  they  proved  the  means 
of  saving  life  as  by  a  miracle.  Of  course,  the  difference  depends  upon 
whether  the  high  temperature  is  the  sole  cause  of  the  alarming  symp- 
toms, or  whether  the  latter  are  in  part  duo  to  blood-dissolution  and 
secondary  changes  in  the  parenchymatous  organs. 

The  Ufie  of  the  coil  in  fever,  whether  of  rubber  or  of  ^etal  tubing, 
I  can  highly  recommend.  Either  the  night-dress  or  a  towel  should  be 
placed  between  the  coil  and  the  skin.  A  current  of  cold  water  passing 
through  the  tube  rapidly  abstracts  the  surface  heat,  and  is  usually 
grateful  to  the  patient.  The  lowering  of  the  temperatnre  by  this 
means  is  mnch  slower  than  by  cold  affusions.  Disturbance  of  the  pa- 
tient is,  however,  avoided,  and  the  method,  so  far  as  I  have  tried  it, 
has  been  free  from  the  objections  incident  to  the  direct  application  ol 
water  to  the  skin. 
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It  is  liardly  necessary  to  state  that  in  puerperal,  as  in  other  ferers, 
the  patient's  strength  roqnires  to  be  sustained  and  the  waste  of  tissne 
to  be  repaired,  as  far  as  possible,  bj  the  regulated  administration  of 
liquid  food,  as  milk  and  beef-tea,  in  such  quantities  as  can  be  borne 
by  the  stomach,  and  at  one  to  two  hours'  intervals. 

In  the  treatment  of  encysted  peritoneal  effusions,  and  in  inflam- 
matory  exudations  into  the  pelvic  and  adjacent  cellular  tissue,  after 
the  acute  symptoms  have  subsided  the  attention  Should  be  directed  to 
the  afternoon  fever  and  to  promoting  the  assimilation  of  food.  So 
soon  as  the  sweating  and  fever  are  checked,  the  absorption  of  the 
plastic  materials  begins.  The  most  important  agents  for  accomplish- 
ing this  object  are  quinia,  in  moderate  doses,  combined  with  some 
form  of  alcohol  and  with  tepid  sponging.  Deep-seated  pain  in  the 
iliac  region  is  best  relieved  by  a  large  blister  upon  the  side  over  the 
point  where  the  tenderness  is  felt.  Prolonged  rest  in  bed  should  be 
enjoined.  Even  after  convalescence  is  well  advanced,  so  long  as  the 
exudation  remains  nnabsorbed  the  resumption  of  household  duties  is 
pretty  certain  to  be  followed  by  a  relapse  or  by  the  development  of  a 
chronic  condition  of  a  most  intractable  description.  The  sooner  the 
patient's  stomach  can  be  got  to  digest  and  absorb  beefsteak  and  iron 
the  more  speedy  will  be  her  recovery. 

In  pelvic  exudations  the  hot  vaginal  douche,  warm  baths,  and  the 
application  of  flannels  wrung  out  in  water  to  the  abdomen  aid  in  di- 
minishing the  local  pain,  and,  perhaps,  in  causing  a  disappearance  of 
the  tumor.  The  action  of  mercurials  or  of  iodide  of  potassium  in 
melting  away  plastic  inflammatory  materials  is  sometimes  very  strik- 
ing, but  more  frequently  they  either  do  no  good  or  else  do  harm  by 
disturbing  the  digestion. 

If  fever,  chills,  and  sweating  announce  the  presence  of  pus,  the 
most  careful  exploration  should  be  made  to  determine,  if  possible,  the 
seat  of  suppuration.  It  is  of  great  advantage  to  treat  pelvic  abscesses 
as  abscesses  are  treated  elsewhere  in  the  body.  If  the  redness  of  the 
skin  above  Poupart's  ligament  indicates  a  tendency  to  point  in  that 
direction,  an  aspirator-needle  should  be  introduced  to  make  sure  of 
the  diagnosis.  If  the  sac  is  near  the  surface,  a  free  incision  should 
be  made  and  the  pus  should  be  allowed  to  escape.  In  many  cases  I 
make  these  incisions  three  to  four  inches  in  length.  The  redness  of 
the  external  skin  makes  it  certain  that  the  abscess  has  become  adherent 
to  the  abdominal  wall,  and  that  the  incision  consequently  will  not 
communicate  with  the  peritonaeum.  After  the  abscess  has  been  opened 
it  should  be  cleansed  twice  daily,  and  the  cavity  should  be  filled  with 
oakum.  If,  after  a  time,  the  granulations  become  flabby,  Peruvian 
balsam  or  iodoform  should  be  introduced  into  the  sac  at  each  change  of 
the  dressing.  I  can  recommend  this  plan  as  essentially  a  mild  pro- 
cedure.    With  a  large  openvig  for  the  discharge  of  pus,  the  fever  and 
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sweating  disappear,  the  appetite  returns,  and  the  abscess  fills  rspidlj 
by  granulation.  With  a  small  incision  hectic  is  apt  to  persist,  and  the 
abscess  to  end  in  the  formation  of  interminable  fistulse. 

If  softening  and  bagginess  or  distinct  fluctuation  indicate  that  the 
pus  can  be  reached  through  the  vaginal  cul-de-aac,  the  aspirator- 
needle  should  be  inserted  deeply  at  the  suspected  point,  and,  if  a  large 
amount  of  pus  is  detected,  an  incision  should  be  made  with  a  long- 
handled  bistoury,  Using  the  needle  as  a  director,  and  making  the 
opening  large  enough  to  permit  the  introduction  of  a  drainage-tube. 
I  prefer  for  this  purpose  a  self-retaining  N^laton  catheter,  which  it 
easily  passed  by  means  of  a  uterine  sound  inserted  into  the  eye  at  the 
extremity.  Through  the  tube — without  disturbing  the  patient — ^the 
pus-cavity  can  be  washed  as  frequently  as  required,  and  with  drainage 
and  cleanliness  cases  of  the  longest  standing  may  be  expected  to 
recover. 

P.  F.  Munde*  has  reported  a  number  of  cases  of  chronic  character 
where  the  aspiration  of  pus  has  been  followed  by  rapid  absorption  of 
the  intra-polvic  exudation.  The  presence  of  pus  was  suspected  be- 
cause of  a  boggy,  doughy  feeling  in  the  exudation  tumor. 


CHAPTER  XXXVII. 

PUERPERAL  INSAXITY.-PHLEOytASIA  ALBA   DOLENS.— DISEASES  OF 

THE  BREASTS. 

The  insanity  of  pregnancy,  of  ctiildbcd,  of  lactation. — Phlegmasia  alba  dolens. — Defectirt 
niillc  secretion. — (ialaetorrh(ea. — Sore  nipples. — Subcutaneous  inflammation  of  the 
breast. — Submammary  ab^tt-ess. — Parenchymatous  mastitis. — Gaiactoccle. — Prophy- 
laxis of  ophthalmia  neonatorum. 

The  Insanity  op  Pregnancy,  Childbed,  and  Lactation. 

When  we  remember  the  marked  perturbation  of  the  nervous  sys- 
tem, in  even  normal  pregnancy,  from  reflex  causes,  from  disorders  of 
the  digestion,  and  from  depravation  of  the  blood,  it  is  not  strange 
that  the  same  conditions  which  give  rise  to  moral  perverseness,  to 
the  loss  of  memory,  to  hysteria,  or  to  hypochondria,  should  likewise 
prepare  the  way  for  the  outbreak  of  the  more  pronounced  forms  of 
mental  derangement.  In  character  the  psychical  disturbances  of 
child-bearing  women  do  not  differ  from  those  which  develop  under 
ordinary  circumstances  ;  but  so  active  are  the  causes  during  the  period 
in  question  that,  of  the  insane  who  crowd  the  public  asylums,  in  one 
eighth,  according  to  Tuke,  the  malady  is  of  puerperal  origin.     In 

*  "  Diagnosis  and  Treatment  of  Obscure  Pelvic  Abscess,"  etc.,  "  ArdL  of  Med.,"  D» 
cember,  1880. 
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many  women  there  exists  in  adrance  an  hereditary  disposition  to 
insanity,  the  events  of  pregnancy  and  childbed,  which  are  commonly 
associated  with  the  ultimate  attack,  acting  simply  as  the  sparks  which 
fire  the  mine. 

During  pregnancy  the  prevailing  form  of  mental  disturbance  is 
melancholia,  with  sometimes  a  tendency  to  suicide.  The  prognosis  is 
favorable  when  the  disease  develops  in  the  early  months  and  follows 
physiological  depression  and  hypochondria ;  unfavorable  in  severe  at- 
tacks occurring  first  in  the  latter  half  of  pregnancy,  or  where  preg- 
nancy intervenes  in  the  case  of  insanity  previously  existing.  As  a  rule, 
these  patients  can  be  best  cared  for  in  well-regulated  private  institu- 
tions, where  they  are  not  subjected  to  the  good-intentioned  expostula- 
tions of  intimate  friends. 

The  pains  of  labor  in  excitable  persons  are  said  to  give  rise  at  times 
to  a  transitory  delirium ;  but  this  certainly  is  of  very  rare  occurrence 
in  these  days  of  anaesthetics.  The  indications  for  treatment  are,  of 
course,  to  relieve  the  pain,  and  to  hasten  the  birth  of  the  child. 

Mania  may  occur  in  any  severe  puerperal  affection.  It  has  been 
observed  not  only  in  the  various  forms  of  metritis,  but  even,  accord- 
ing to  Winckel,  as  a  result  of  sore  nipples  and  very  painful  inflam- 
mations of  the  breasts.  The  delirium  in  these  cases  rises  and  falls 
with  the  fluctuations  in  the  underlying  malady,  and  is  thought  to  be 
dependent  upon  associated  cerebral  hyperemia.  The  maniacal  mani- 
festations may  consist,  when  there  is  freedom  from  suffering,  of  agree- 
able hallucinations — ^the  patient  often  singing  or  wearing  on  her  face 
a  rapt  expression  ;  or,  if  the  pain  is  great,  she  may  on  the  other  hand 
see  forms  which  threaten  her,  so  that  in  terror  she  cries  for  help, 
springs  from  bed,  and  strips  off  her  clothes  in  the  effort  to  escape  the 
source  of  danger.  The  prognosis  depends,  of  course,  upon  the  gravity 
of  the  morbid  condition  of  which  the  mania  is  only  a  symptom.  The 
treatment,  with  the  exception  of  dry  cold  to  the  head,  is  that  of  the 
main  affection. 

Again,  puerperal  mania  may  proceed  from  an  hereditary  predispo- 
sition or  from  diseases  antedating  pregnancy,  in  either  case  the  puer- 
peral state  acting  as  the  proximate  but  not  as  the  fundamental  cause 
of  the  outbreak.  The  attacks  may  be  accompanied  by  erotomania,  by 
nymphomania,  by  religious  anxiety,  or  by  the  dilire  de  persicution. 
It  may  be  evoked  by  psychical  impressions.  It  occurs  at  an  early 
period  of  childbed,  when  the  strength  is  wasted  by  pain,  excitement, 
or  fever. 

Finally,  puerperal  mania  may  be  caused  by  exhausting  losses  of 
blood,  by  intense  pain,  by  eclampsia,  or  by  anything  which  occasions 
cerebral  congestion.  In  this,  the  so-called  idiopathic  form  of  puerperal 
mania,  the  attack  is  generally  preceded  by  sleeplessness,  indistinctness 
of  speech,  by  restless  movements,  and  the  refusal  to  take  food.    At 
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the  beginning  of  the  attack  the  delirium  ia  asoally  of  a  noisy  chano- 
ter,  the  patients  screaming,  praying,  or  preaching  in  a  declamatoiy 
fashion ;  or  they  try  to  got  ont  of  bed  and  to  escape  from  the  room  by 
the  doors  or  windows.  Sexual  excitement  is  rare,  the  disposition  to 
strip  off  the  night-dress  and  expose  the  person  proceeding  not  from 
an  erotic  impulse,  but  from  a  desire  to  escape  from  some  fancied 
restraint.  Attempts  to  conti-ol  these  patients  by  force  are  apt  to  excite 
them  to  renewed  violence.  This  acute  stage  is  followed  by  melancho- 
lia, characterized  by  weeping,  praying,  and  fears  concerning  the  com- 
mission of  the  unpardonable  sin.  As  a  result  of  the  mental  depression, 
suicidal  tendencies  develop  in  a  considerable  proportion  of  the  cases. 
The  period  at  which  the  outbreak  first  attracts  notice  occurs  most  fre- 
quently within  the  first  two  weeks. 

The  indications  for  treatment  are  to  check  profuse,  exhausting  dis- 
charges, to  support  the  patient's  strength,  and  to  insure  perfect  quiet 
With  the  first  sign  of  trouble  the  child  should  be  taken  from  the  breast, 
liquid  food  should  be  given  at  frequent  intervals,  care  should  be  taken 
to  keep  the  bladder  and  the  rectum  empty,  the  room  should  be  dark- 
ened, and  its  temperature  should  be  regulated.  The  activity  of  the 
skin  should  be  promoted  by  means  of  the  sponge-bath.  The  sacrum 
should  be  watclied  and  strapped  with  adhesive  plaster  if  bed-sores 
threaten.  Furniture,  pictures,  or  any  articles  which  disturb  the  pa- 
tient should  be  removed  from  her  sight.  There  is  no  condition  in 
which  trained  nursing  can  do  so  much  toward  effecting  recovery.  The 
nurse's  duties  are  to  administer  food,  to  see  that  urination  is  regularly 
performed,  to  keep  the  patient  covered,  and  to  prevent  her  from  doing 
harm  to  hci-self  or  others.  Members  of  the  household  who  can  not 
resist  the  impulse  to  show  the  insane  woman  the  folly  of  her  delusions 
should  be  regarded  as  disqualified  from  entering  the  sick-room.  Pas- 
toral visits  are  rarely  beneficial.  If  the  patient  becomes  violent,  it  is 
usually  possible  for  the  family  physician  to  obtain  obedience  without 
the  exercise  of  restraint  or  force.  So  important  is  the  question  of 
personal  influence  in  the  management  of  puerperal  insanity,  that  the 
success  of  home  treatment  is  almost  wholly  dependent  upon  the  control 
which  the  physician  has  acquired  over  the  morale  of  his  patient  previ- 
ous to  tlie  occurrence  of  her  malady.  Narcotics  do  not  cure,  but  when 
they  produce  a  few  hours'  sleep  they  certainly  promote  recovery.  There 
is  hardly  one  in  the  entire  list  which  has  not,  at  some  time,  done  me 
good  service.  My  preference  is  for  chloral  and  the  bromide  of  potas- 
sium (fia  gr.  xxx)  in  solution,  and  administered  by  the  rectum.  To 
procure  an  effect  from  moderate  doses,  it  is,  however,  necessary  that 
tiie  narcotic  be  given,  not  during  the  period  when  the  patient  is  most 
voluble  and  restless,  but  either  after  she  has  become  quieted  by  judi- 
cious management  or  during  a  natural  interval  of  calm.  Cold  to  the 
head  is  often  very  effective  in  relieving  headache  and  cerebral  conges- 
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tion.  If  the  stage  of  exaltation  passes  into  ^at  of  melancholia,  the 
question  of  continued  home-treatment  becomes  a  serious  one.  The 
mother  sometimes  exhibits  not  only  indifference,  but  even  a  positive 
dislike,  to  her  child,  which  makes  it  a  risky  thing  to  leave  them  alone 
together.  Again,  owing  to  the  suicidal  tendencies  which  often  go 
with  melancholia,  it  never  is  safe  to  allow  the  patient  to  pass  out  of 
observation,  as  is  shown  by  the  following  case  :  A  young  woman  after 
her  first  confinement  had  an  attack  of  mania  for  which  she  was  sent 
to  a  private  asylum.  Shortly  after,  she  was  removed  by  her  friends 
to  her  own  home.  There  her  sweetness  and  passive  resignation  dis- 
armed suspicion.  One  day,  however,  she  dropped  her  sewing,  put  on 
her  hat,  and,  bidding  her  mother  a  pleasant  good-by,  walked  quietly 
down  to  the  river — a  half-mile  away — and  composedly  lay  down  in 
the  shallow  stream  near  the  bank,  so  that  the  water  covered  her  face. 
From  this  position  she  was  rescued  by  some  men  who  were  mowing  in 
a  field  near  by,  and  by  them  was  carried  insensible  to  her  home.  The 
next  day  she  was  returned  to  the  asylum,  where  she  soon  made  a  good 
recovery. 

The  insanity  of  lactation  is  either  the  result  of  cerebral  ansemia  or 
a  relapse  from  a  previous  attack.  It  begins,  as  a  rule,  six  to  ten 
weeks  after  confinement  In  most  cases  it  assumes  the  form  of  melan- 
cholia. The  prognosis  is  good  if  the  disease  is'  treated  in  season,  by 
stopping  lactation  and  by  removing  the  debility  upon  which  it  de- 
pends. 

In  general,  the  prognosis  of  puerperal  mania  is  favorable,  more 
than  sixty  per  cent  of  the  cases  ending  in  recovery.  In  })rivate  prac- 
tice the  number  is  probably  much  larger.  During  convalescence  care 
should  be  taken  to  secure  to  the  patient  rest,  sleep,  nutritious  food, 
and  a  daily  evacuation  of  the  bowels,  and  little  by  little  she  should  be 
brought  back  once  more  to  old  habits  and  the  responsibilities  of  exist- 
ence. 

Phlegmasia  Alba  Dolexs. 

Phlegmasia  alba  dolens  is  the  term  applied  to  a  swelling  of  one  or 
both  lower  extremities,  occurring  usually  between  the  tenth  and  twen- 
tieth day  after  confinement,  and  characterized  by  pain,  tension  of  the 
skin,  and  a  milk-like  whiteness  of  the  surface.  Owing  to  its  color 
and  its  supposed  origin,  it  has  received  the  popular  name  of  milk-leg. 
Phlegmasia  is  an  affection  of  the  connective  tissue,  and  is  associated  in 
most,  but  not  in  all,  cases  with  thrombosis  of  the  veins. 

The  origin  of  the  swelling  is  somewhat  obscure.  In  a  certain  pro- 
portion of  cases  phlegmasia  is  obviously  the  extension  of  an  inflamma- 
tory process  from  the  genital  organs  to  the  perinaeum,  the  nates,  and 
the  upper  portion  of  the  thigh.  If  confined  to  the  subcutaneous  and 
intermuscular  cellular  tissue,  .the  vessels  may  not  become  affected. 
When,  however,  the  morbid  changes  follow  the  sheaths  of  the  vessels, 
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the  walls  of  both  veins  and  lymphatics  thicken,  and  in  most  cuei 
secondary  thrombus  formation  results. 

In  other  instances  the  thrombus  formation  is  apparently  the  pri- 
mary lesion.  It  may  occur  spontaneously  from  slowing  of  the  blood- 
current  A  predisposition  to  thrombosis  is  created  by  varicose  veins. 
The  vessels  usually  involved  are  the  crural  and  its  branches,  the  tibial 
and  peroneal  veins.  Again,  the  intra-venous  coagula  may  start  from 
the  placental  site,  and,  extending  along  the  pampiniform  plexus  to  the 
hypogastric  vein,  may  thence  occlude  the  crural  to  Poupart's  ligament, 
or,  passing  upward  by  the  spermatic  veins,  they  may  obstruct  the  vena 
cava.  Sometimes  the  occlusion  of  one  crural  vein  is  succeeded  by  that 
of  the  other,  phlegmasia  in  that  case  developing  in  both  extremities. 

Thrombus  formation  may  begin  during  pregnancy,  and  is  then 
usually  attended  with  pain  at  the  seat  of  trouble,  and  with  stiffness  in 
the  toes  or  the  dorsum  of  the  foot.  As  a  rule,  however,  the  disease  is 
rare  before  the  second  week  following  labor.  Often  it  is  preceded  by 
gastric  disturbances,  as  lack  of  appetite,  a  furred  tongue,  and  consti- 
pation, by  chilly  sensations,  and  by  a  heavy  feeling  in  the  affected 
limb.  A  careful  examination  sometimes  reveals  the  existence  of  in- 
flamed or  thrombosed  veins  in  the  leg,  in  the  popliteal  space,  or  npon 
the  inner  surface  of  the  upper  portion  of  the  thigh.  If  the  affected 
veins  are  superficial,  the  redness  and  swelling  may  be  obvious  to  the 
eye. 

The  first  characteristic  symptom  is  the  development  in  the  limb  of 
a  dull,  drii;jging  pain,  which  is  increased  by  motion.  Tenderness  to 
pressure  is  only  cxi)ericnccd  along  the  course  of  inflamed  vessels. 

In  primary  thrombosis  the  swelling  usually  begins  at  the  ankle, 
and  spreads  rapidly  to  the  knee  and  upward  to  the  inguinal  region ; 
in  secondary  thrombosis,  extending  from  the  uterine  sinuses,  and  in 
the  superficial  form  of  phlegmasia,  tlie  swelling,  on  the  contrary, 
travels  commonly  in  the  reverse  direction,  viz.,  from  the  inguinal  fold 
to  the  ankle. 

The  onset  may  or  may  not  be  announced  by  a  chill.  Fever  often 
precedes  and  accompanies  the  attack.  It  is,  however,  in  uncomplicated 
cases,  of  a  mild  type,  and  sinks  to  the  normal  point  long  before  the 
swelling  of  the  limb  subsides.  Severe  chills  and  intense  fever,  with 
marked  remissions,  are  symptomatic  of  metastatic  pysemia.  Other 
complications  may  essentially  modify  the  course  of  tlie  disease.  The 
pain,  the  tenderness,  and  the  febrile  disturbance  are  usually  greatest 
in  the  phlegmonous  form  of  swelling,  which  starts  from  the  genital 
organs. 

The  ordinary  termination  of  phlegmasia  is  by  absorption  of  the 
tlirombus,  with  restoration  of  the  circulation.  As  this  takes  place, 
tlie  tension  of  the  skin  subsides,  and  the  parts  pit  upon  pressure,  as 
in  ordinary  oedema.     As  the  swelling  and  pain  subside,  the  mobility 
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of  the  limb  becomes  restored.  The  period  of  extreme  tension  lasts, 
as  a  rule,  for  from  five  to  eight  days.  Recovery  takes  place  slowly, 
the  dispersion  of  the  tumor  requiring  from  three  to  six  weeks. 

A  less  common  result  consists  in  the  permanent  obliteration  of  the 
vessel  by  the  conversion  of  the  thrombus  into  a  solid  connective-tissue 
cord,  in  which  case  the  extremity  may  long  continue  heavy,  and  loco- 
motion be  attended  with  difficulty. 

In  rare  instances  the  process  may  terminate  in  suppuration  and 
abscess  formation.  The  prognosis  of  a  pus  collection  in  the  vicinity 
of  a  vessel,  resulting  from  periphlebitis,  is  usually  favorable,  the  symp- 
toms that  it  occasions  disappearing  when  the  abscess  is  opened  and 
the  pus  is  allowed  to  escape.  When  the  suppurative  process  is  of  a 
spreading  character,  undermining  the  skin  and  attacking  the  inter- 
muscular cellular  tissue,  the  destructive  changes  may  assume  frightful 
proportions.  Thus,  in  hospital  practice,  we  sometimes  witness  cases 
where  the  muscles  are  dissected  from  one  another,  and  are  bathed  in 
an  ichorous  fluid,  with  greenish  particles  of  necrosed  tissue  adhering 
to  them,  death  ensuing  from  intense  septicsemia. 

Sometimes  a  thrombus  becomes  infected  and  undergoes  puriform 
softening,  with  detachment  of  small  particles,  which,  entering  the  cir- 
culation, give  rise  to  infarctions  and  metastatic  abscesses ;  or  a  large 
fragment  may  be  separated  accidentally  from  a  normal  clot,  and,  pass- 
ing by  the  vena  cava  and  the  right  side  of  the  heart,  may  cause  sudden 
death  by  plugging  the  pulmonary  artery. 

The  prognosis,  from  what  has  been  said,  is  evidently  dependent 
upon  the  origin  of  the  phlegmasia  and  upon  the  nature  of  the  com- 
plications. The  principal  indications  for  treatment  are,  opium  to  al- 
leviate pain,  cathartics,  if  needed,  to  unload  the  bowels,  quinine,  iron, 
and  good  food  to  sustain  the  strength,  and  rest  for  the  swollen  ex- 
tremity. The  latter  should  be  raised  somewhat  higher  than  the  body, 
and  during  the  early  stages  of  the  swelling  should  be  wrapped,  as  rec- 
ommended by  Dr.  F.  Barker,  in  cotton-batting  and  oil-silk.  The  ten- 
derness should  be  mitigated  by  the  application  of  soothing  liniments. 
If  vesicles  form  upon  the  surface,  they  should  be  punctured  and  the 
fluid  be  allowed  to  escape.  When  the  extremity  begins  to  pit  on  press- 
ure and  the  tenderness  to  subside,  absorption  should  be  promoted  by 
gentle  frictions  with  alcoholic  lotions  and  by  bandaging  the  entire 
limb  evenly  with  a  flannel  roller.  Until  every  trace  of  tenderness  and 
thickening  has  disappeared  from  the  veins,  the  patient  should  under 
no  circumstances  be  allowed  to  leave  her  bed.  The  danger  of  death 
from  sudden  obstruction  of  the  pulmonary  artery  is  always  present 
until  the  thrombus  has  disappeared  or  become  firmly  organized. 

For  some  time  after  recovery  has  taken  place  the  limb  will  swell,  as 
the  result  of  standing  or  of  protracted  exercise,  a  condition  which,  as  a 
rale,  is  greatly  benefited  by  the  patient  wearing  a  long  elastic  stocking. 
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D18BA8SS  OF  THE  Breast. 

Defective  Milk-Seoretion. — A  scanty  milk-seoretion,  doe  to  lack  of 
mammary  development,  to  extreme  youth,  to  polysarcia,  or  to  the 
niatare  age  of  the  mother,  is  not  amenable  to  treatment.  Temporary 
insuiBciency,  resulting  from  defective  nutrition,  may  sometimes  be 
remedied  by  a  regulated  nitrogenized  diet,  by  the  tincture  of  iron,  an 
out-door  life,  and  by  the  consumption  of  large  quantities  of  fluid.  A 
diet  composed  for  the  most  part  of  milk  is  strongly  to  be  recom* 
mended.  If  the  baby  is  feeble,  and  sleeps  or  cries  when  put  to  the 
breast,  it  is  a  good  plan  for  the  mother  to  borrow  for  a  time  a  healthy 
infant  with  strong  suction-powers  to  stimulate  the  glands  to  perform 
their  functions.  Cataplasms  of  castor-oil  leaves  or  fennel-teas  possess 
no  claims  to  confidence. 

GalaotorrhcBa. — An  abundance  of  milk  is  not  pathological,  the 
quantity  quickly  accommodating  itself  to  the  wants  of  the  child.  A 
constant  dribbling  of  milk  from  the  nipple,  or  galactorrhcM,  an  affec- 
tion which  may  continue  long  after  lactation  has  been  suspended,  acts, 
like  any  other  profuse  discharge,  in  exhausting  the  strength  and  in 
producing  a  wasting  of  the  tissues.  The  treatment  consists  in  inter- 
rupting lactation,  in  compression  of  the  breasts,  and  in  the  employ- 
ment of  such  dietetic  measures  as  are  best  calculated  to  repair  the 
general  health  ;  of  siwcial  measures,  saline  laxatives  and  the  internal 
administration  of  iodide  of  potassium  are  of  most  repute. 

Sore  Nipples. — Under  the  terra  sore  nipples  are  included  a  number 
of  lesions  which,  in  spite  of  their  seeming  triviality,  possess  consider- 
able importance,  not  only  on  account  of  tiie  suffering  they  occasion, 
but  because  they  furnish  the  starting-point  of  most  cases  of  mammary 
abscess. 

A  simple  erythema,  associated  with  great  tenderness,  is  a  common 
trouble  at  the  beginning  of  lactation,  to  which,  however,  primiparss 
are  more  subject  than  multiparffi.  It  is  a  good  plan  to  anticipate  this 
difficulty  by  instructing  the  patient  to  wash  the  nipples  daily,  during 
the  last  weeks  of  pregnancy,  with  some  astringent  or  alcoholic  solu- 
tion. In  childbed,  in  addition  to  strict  cleanliness,  great  benefit  is 
derived  from  folding  a  linen  rag  around  the  nipple  and  keeping  it  con- 
stantly welted  with  Goulard's  extract,  a  teaspoonful  to  a  tumbler  of 
water,  until  the  sensitiveness  and  redness  have  disappeared.  Before 
a]ii)lying  the  child  to  the  breast,  care  should  bo  taken  to  wash  away 
the  deposited  carbonate  of  lead. 

In  many  women,  owing  to  the  maceration  and  loosening  of  the 
epithelium  from  the  oozing  of  the  colostrum,  suckling  of  the  child  is 
followed  by  the  formation  of  small  vesicles,  which  eventually  rupture 
and  produce  isolated  erosions.  Under  favorable  conditions,  these  ero- 
sions become  covered  with  crusts  beneath  which  the  healing  process 
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takes  place.  If,  however,  the  crusts  are  removed  by  suckling  before  a 
new  layer  of  epithelium  has  had  time  to  form,  the  simple  excoriation 
may  be  converted  into  an  ulceration  with  deep  destruction  of  tissue. 
If  the  child  be  suffering  from  sprue,  the  transfer  of  the  oidiam  albicans 
may  impart  to  the  wounds  of  the  nipple  an  aphthous  character.  If  the 
primary  vesicles,  in  place  of  remaining  isolated,  coalesce,  the  nipple 
may  become  bared  of  its  epithelium  over  a  considerable  extent  of  its 
Buiiace.  The  papillae  then  enlarge  and  give  a  raspberry-like  appear- 
ance to  the  exposed  structure. 

Fissures  of  the  nipples  are  excruciatingly  painful,  and  are  capable 
of  exciting  even  a  high  degree  of  fever.  They  occur  with  greatest  fre- 
quency in  nipples  which  have  been  flattened  by  the  pressure  of  corsets, 
or  in  which  the  natural  fissures  between  the  papillae  are  of  unusual 
depth.  Most  commonly  they  are  seated  at  the  base  of  the  organ. 
Either  they  may  develop  from  the  erosions  just  described,  or  the  clefts 
upon  the  surface  may  become  covered  by  crusts  composed  of  dirt  and 
oolostrnm,  which,  when  torn  away  by  the  nursing  child,  detach  the 
delicate  underlying  epithelium. 

As  regards  the  treatment,  it  is  well  to  bear  in  mind  that,  with 
cleanliness  and  the  removal  of  irritating  matters  from  the  wounded 
surface,  the  worst  cases  of  sore  nipples  will  get  well  in  from  twenty- 
four  to  forty-eight  hours,  provided  lactation  is  suspended.  The  object 
of  treatment,  therefore,  is  to  cure  the  lesion  without  interfering  with 
the  nursing  of  the  child.  This  is  comparatively  easy  when  but  one 
nipple  is  affected,  as  the  child  need  only  be  applied  to  the  sound  side. 
In  that  case,  however,  the  excessive  tension  which  results  from  the 
suspension  of  lactation  should  be  relieved  by  stroking  the  breast  from 
the  base  toward  the  apex  with  the  hands,  or  by  getting  the  nurse  to 
draw  the  milk  with  her  mouth,  or  by  means  of  a  breast-pump  with  a 
wide,  trumpet-shaped  extremity.  The  healing  process  can  at  the  same 
time  be  promoted  by  lead-lotions,  by  a  solution  of  tannin,  or  by  some 
astringent  ointment.  My  rule  is  to  keep  upon  the  nipple  a  rag  wet- 
ted with  the  Goulard's  extract,  as  described  for  erythema,  during  the 
patient's  waking  hours,  substituting  therefor  a  carbolized  ointment 
during  the  hours  of  sleep,  when  the  drying  of  a  lotion  would  cause  the 
rag  to  adhere  to  the  raw  surface.  If  the  child  be  troubled  with  sprue, 
special  attention  must  be  taken  to  cure  its  mouth,  and  the  develop- 
ment of  the  oTdium  albicans  upon  the  nipple  should  be  prevented 
by  frequent  washings  with  solutions  of  boracic  acid  or  of  the  sulphite 
of  sodium. 

Cracks  are  much  more  rebellious  to  treatment  than  simple  erosions. 
If  of  any  extent,  the  nipple  should  be  drawn  to  one  side,  so  as  to 
expose  the  fissure,  which  should  be  touched  with  the  point  of  the 
mitigated  stick  of  nitrate  of  silver.  As  the  effect  of  the  latter  is 
intended  to  be  local,  it  should  be  applied  dry,  the  lymph  furnished 
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by  tho  denuded  surface  affording  the  requisite  moistore.  I  mention 
this  trivial  detail,  as,  in  hospital  practice,  I  hare  sometimes  seen  the 
entire  nipple  robbed  of  its  epithelium,  owing  to  the  mistake  nude 
by  the  house-physician  of  first  dipping  the  pencil  in  water,  and  then 
allowing  the  strong  solution  to  diffuse  itself  OTer  the  sensitiTe  rar- 
face.  The  compound  tincture  of  benzoin,  strongly  recommended  by 
Professor  F.  Barker,  makes  a  good  stimulating  application  to  eracb 
of  the  nipple.  Though  somewhat  painful  when  used  for  the  first  time, 
it  is  afterward  easily  tolerated. 

If  both  nipples  are  simultaneously  affected,  lactation  can  not,  of 
course,  be  entirely  interrupted  without  drying  up  the  milk,  bat  the 
intervals  between  the  acts  of  nursing  should  be  lengthened  as  much  u 
the  comfort  of  the  mother  will  permit  If  the  milk  will  not  come 
without  tagging,  the  flow  should  be  furthered,  before  applying  the 
child,  by  stroking  the  breasts.  Of  nipple-shields  I  am  not  able  to 
speak  with  much  enthusiasm.  Many,  if  not  most,  infants  resent  the 
ordinary  rubber  ones,  and  refuse  to  suck  through  them.  A  more 
acceptable  form  is  one  provided  with  a  rubber  tube  and  month-piece, 
such  as  commonly  goes  with  nursing-bottles,  but  it  is  apt  to  drive 
away  the  milk  if  its  use  is  long  persisted  in.  Legroux  recommends  a 
bit  of  gold-beater's  skin,  fastened  to  the  breast  by  means  of  collodion, 
and  perforated  with  a  needle  over  the  portion  which  covers  the  open- 
ings of  the  lactiferous  ducts.  But,  even  without  these  aids,  in  time  » 
cure  pan  usually  be  effected  by  perseverance  in  the  use  of  the  remedies 
already  mentioned.  It  is  necessary  to  stop  nursing  altogether  only 
when  the  nipples  are  hopelessly  flat  and  misshapen,  or  when  mastitii 
threatens. 

For  eczema,  lead,  zinc,  or  white-precipitate  ointment  may  be  em- 
ployed. In  obstinate  cases  a  solution  of  corrosive  sublimate  (gr.  v  ad 
§  j)  is  recommended  by  llcbra. 

Snbeutaneous  Inflanunatlon  of  the  Breasts.— The  subcntaneons  in- 
flammation may  be  confined  to  the  areola,  which  then  becomes  red, 
swollen,  and  excessively  sensitive.  Tliis  form  generally  terminates  in 
supjiunition,  and  may  form  fistiilous  communications  with  the  lactif- 
erous ducts.  Sometimes  the  inflammation  begins  in  the  sebaceous 
follicles,  giving  rise  to  small  boils  around  the  nipple. 

In  other  cases  inflammation  may  extend  beyond  the  areola,  and 
either  give  rise  to  localized  abscesses,  or,  when  due  to  the  septic  infeo* 
tion  of  excoriated  nipples,  assume  an  erysipelatous  character. 

The  treatment  of  both  these  forms  consists  in  the  application  of 
warm  lead-lotions,  and  in  the  early  evacuation  of  the  pus.  To  avoid 
cutting  into  the  milk-ducts,  the  incision  should  radiate  from  the 
nipple. 

Inflammation  of  the  Submammary  Connective  Tissue. — This  rare 
condition  owes  its  origin,  according  to  Billroth,  in  most,  if  not  in  all. 
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oases  to  abscess  formation  in  the  deep-lying  glandular  stractnres,  the 
J>ii8  perforating  the  fascia-like  oonnectiTe  tissue  at  the  base  of  the  organ 
into  the  loose  connective  tissue  situated  between  the  gland  and  the 
pectoral  muscle.  The  breast  is  in  consequence  lifted  from  the  trunk, 
and  can  be  moved  to  and  fro  as  though  it  rested  upon  a  water-bed. 
The  skin  is  not  reddened,  but  is  sometimes  markedly  oedematous. 
The  pain  is  deep-seated  and  dull ;  the  fever  is  high  and  continuous ; 
the  axillary  glands  swell,  and  movements  of  the  arm  are  hindered  by 
the  increase  of  the  pain  they  occasion.  Stoltz  is  said  to  have  removed 
from  such  a  sac  twenty  ounces  of  pus.  So  soon  as  the  pus-formation 
ia  recognized,  and  the  fact  can  be  eai'ly  determined  by  means  of  an 
aspirator-needle,  a  free  incision  should  be  made  at  the  lower  portion 
of  the  gland,  and  the  wound  should  be  treated  with  the  antiseptic 
precautions  which  will  be  given  in  connection  with  parenchymatous 
mastitis. 

ParenohymatoTis  Mastitis. — Inflammation  of  the  glandular  struct- 
ures of  the  breast  develops  usually  in  the  first  four  weeks  after  confine- 
ment. It  is  characterized  by  pain,  high  fever,  and  nodular  enlarge- 
ment of  the  affected  lobules.  The  attack  usually  begins  with  a  sharp 
chill.  These  symptoms  are  sometimes  observed  three  to  four  days 
after  the  birth  of  the  child,  at  the  beginning  of  lactation,  but  then  are 
usually  temporary,  the  commencing  mastitis  terminating  in  sponta- 
neous resolution.  Mastitis  leading  to  abscess-formation  belongs,  for 
the  most  part,  to  a  later  period,  occurring  most  frequently  in  the 
third  or  fourth  week,  long  after  the  first  inflammatory  symptoms 
have  subsided. 

Puerperal  mastitis  is  quite  commonly  believed  to  be  due  to  emo- 
tional causes,  to  cold,  to  blows,  or  to  "  caking  "  from  milk  retention 
— all  suppositions  of  extreme  convenience  as  relieving  the  physician 
from  responsibility  for  their  occurrence.  They  certainly,  however, 
play  a  subordinate  rSle  in  the  etiology  of  the  affection,  the  lesions  of 
the  nipples  furnishing,  with  perhaps  rare  exceptions,  the  starting-point 
from  which  the  inflammation  travels  to  the  glands,  either  passing  to 
the  deep-seated  tissues  by  the  lymphatics,  or  following  the  track  of 
the  lactiferous  ducts  to  the  glandular  acini.*  The  exact  anatomical 
structure  of  the  resulting  nodular  masses  is,  for  the  most  part,  matter 
of  conjecture.  Only  this  much  is  known  certainly,  that  they  are 
composed  in  part  of  glandular  structures  and  in  part  of  the  swollen 
interstitial  tissue  ;  that  the  lactiferous  ducts  are  either  constricted  or 

*Badsi  ("  Zur  Aetiologie  der  poerperalen  Mastitis,"  "Arch.  t.  Oynaelc,"  vol.  szir,  p.  262) 
disoorered  diplococd  in  tlie  pus  obtained  from  a  mammary  alMceas.  Tliese  diplococd 
were  subjected  to  pure  culture,  and  in  tiie  fifth  generation  were  inoculated,  bj  means  of  a 
hypodermic  syringe,  into  bis  own  sldn  and  into  that  of  two  other  persons.  The  inocu- 
lations were  followed  by  hardening,  ferer,  suppoiation,  and  the  formation  of  shiuoo* 
•amities. 
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closed ;  that  suppuration  takes  place  both  in  the  connective  tissue  and 
in  tlie  acini ;  and  that  the  large  abscess-oarities  form  from  the  ooalea- 
cence  of  small  pns-collections.  The  walls  of  the  abscess  are,  therefore, 
never  smooth,  bat  are  uneven,  with  projecting  portions  of  glandular 
tissue  which  has,  as  yet,  not  undergone  disintegration.  The  milk- 
secretion  is  arrested  in  the  affected  lobules.  If,  as  sometimes  happens, 
a  large  duct  is  perforated,  pus  may  be  discharged  with  the  milk,  or,  in 
case  the  abscess  opens  externally,  a  milk-fistula  may  be  produced. 
When  several  foci  of  inflammation  exist,  they  may  suppurate  in  snc- 
cession,  so  that  abscess  after  abscess  may  develop,  and  the  morbid 
condition  be  protracted  for  weeks,  and  even  months.  If  the  abscesses 
break  spontaneously,  at  a  point  unfavorable  for  the  discharge  of  pus, 
fistulous  passages  are  liable  to  be  produced.  In  hospitals,  as  the  resnlt 
of  long-continued  suppuration  and  necrosis  of  tissue,  entire  lobes  may 
undergo  destruction,  with  subsequent  cicatricial  formation  and  ensu- 
ing deformity  of  the  breast ;  or,  with  the  access  of  unwholesome  air  to 
the  abscess-cavities,  the  sloughing  tissues  may  become  gangrenous  and 
death  may  follow  from  septicemia. 

The  first  important  point  as  regards  the  treatment  of  parenchyma- 
tous mastitis  is  to  take  the  child  from  the  breast.  If  this  is  done 
early,  in  a  very  large  number  of  cases  the  inflammation  will  disappear 
without  advancing  to  suppuration.  If  lactation  is  continued,  espe- 
cially when  sore  nipples  persist  as  a  complication,  the  chances  of 
avoiding  abscess-formation  are  extremely  small.  In  cases  of  pain  due 
to  excessive  fullness  of  the  milk-ducts,  partial  relief  should  bo  given  by 
means  of  mammary  expression.  For  the  pain,  o])ium,  for  the  fever, 
a  full  (lose  of  (quinine,  should  be  administered.  A  saline  cathartic  acts 
as  a  derivative  and  diminishes  the  hyperasmia  of  the  breasts.  As  the 
pain  of  the  inflammation  is  augmented  by  the  weight  of  the  oi^n, 
the  breast  should  be  raised  and  supported  by  a  suitable  bandage. 
Much  comfort  is  often  afforded  by  the  local  application  of  belladonna, 
in  the  form  cither  of  an  ointment,  or  of  the  liniment  diluted  with 
three  or  four  parts  of  opodeldoc.  Considerable  relief  is  likewise  ob- 
tained by  laying  a  flannel  wetted  with  a  lead-and-opium  wash  over 
the  breast,  and  placing  on  the  outside  some  water-proof  substance  to 
prevent  speedy  evaporation.  A  large  flaxseed-poultice  lessens  pain 
by  rea-son  of  its  heat,  bnt  should  not  be  employed,  at  least  so  long  as 
the  hope  of  absoi7)tion  has  not  been  abandoned.  Indeed,  previous  to 
suppuration,  dry  cold  (ice-bag),  which  is  both  sedative  and  antiphlo- 
gistic, deserves  the  preference.* 

So  soon  as  there  are  evidences  of  pns,  such  as  bogginess,  oedema, 
or  reddeninpf  of  the  skin,  the  abscess  should  be  opened  with  antisep- 
tic prccantions.     If  the  inflamed  acini  are  situated  near  the  surface, 

•  r/ifc  CoRSEN,  "  The  Treatment  of  Hammsry  Abaceis,"  "Am.  Jour.  Otwt,"  Janmiy, 
1881,  for  aucouDt  of  favorable  experiences. 
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fluctnation  is  early  apparent  In  deep-seated  abscesses,  the  precise 
situation  of  the  pus  collections  is  not  easy  to  determine.  If  the 
matter  is  donbtful,  it  is  better  to  first  insert  an  aspirator-needle  into 
the  breast  rather  than  to  subject  the  woman  to  a  painful  operation, 
vhich,  if  misdirected,  may  require  to  be  repeated. 

In  Billroth's  clinic  *  the  following  plan  is  adopted  in  opening  ab- 
scesses of  the  breast :  The  surface  should  first  be  cleansed  with  soap 
and  drenched  with  a  solution  of  carbolic  acid  or  of  thymoL  The 
incision  should  be  a  half-inch  in  length,  and  should  radiate  from  the 
nipple.  A  drainage-tube  should  be  instantly  introduced,  and  the  pus 
should  be  gently  expressed,  after  which  the  breast  should  once  more  be 
bathed  with  a  disinfectant  fluid.  The  entire  breast  should  then  be 
enveloped  in  antiseptic  gauze  covered  with  water-proof  material. 
Finally,  after  packing  the  periphery  with  oakum,  especially  beneath 
the  breast  and  in  the  axilla,  the  dressing  should  be  fastened  with  a 
bandage  extending  over  the  thorax  from  the  neck  to  the  umbilicus. 
In  doing  this,  care  should  be  taken  to  pack  sufiScient  cotton  beneath 
and  around  the  sound  breast  to  prevent  its  surface  being  pressed  into 
contact  with  that  of  the  thorax.  If  the  abscess  is  large  and  sinuous, 
the  dressing  should  be  changed  in  twenty-four  hours,  and  then 
should  be  left  in  place  for  from  three  to  five  days.  By  these  means 
the  organ  is  equably  compressed,  the  pus  is  prevented  from  decompos- 
ing, and  the  discharge  is  promoted,  all  conditions  which  tend  to  pro- 
duce a  painless  course  and  a  rapid  recovery.  If,  while  the  bandage  is 
applied,  the  patient  once  more  suffers  from  pain  and  fever,  it  should 
be  removed,  and  any  new  abscess  in  the  process  of  formation  should 
be  opened  and  treated  in  the  same  manner. 

By  the  practice  recommended,  even  in  bad  cases,  the  ugly  scars 
and  deformities  of  the  breast,  which  sometimes  follow  the  older  poul- 
tice treatment,  are  avoided. 

In  fresh  cases  the  pus  is  never  decomposed,  and  irrigation  of  the 
wound  is  unnecessary.  In  old  cases,  on  the  contrary,  which  have 
been  treated  by  small  incisions  and  without  antiseptic  precautions,  the 
pus  is  often  acid,  and  possessed  of  irritating  properties.  For  these 
neglected  abscesses  I  can  enthusiastically  recommend  the  method  of 
Billroth,  which  consists  in  placing  the  patient  under  an  anaesthetic, 
enlarging  the  openings  so  as  to  permit  the  passage  of-  the  finger,  and 
breaking  down  the  thin  partitions  between  the  abscesses,  so  us  to  con- 
vert  them  as  far  as  possible  into  large  communicating  cavities  ;  while 
this  process  is  going  on,  the  tube  of  an  irrigator  should  be  passed  by 
the  side  of  the  finger,  and  the  cavity  should  be  washed  with  a  three- 
per-cent.  solution  of  carbolic  acid  until  at  last  the  fluid  comes  away 
clear  and  unstained.  Drainage-tubes  should  then  be  introduced,  and 
the  breast  treated  in  the  antiseptic  manner  already  described.  By  this 
•  BiLUtOTB,  "  Handbucb  der  Fnuenknuikheitctt,"  zcbnter  Abacbnitt,  p.  28. 
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plan  I  hare  succeeded  in  closing  op  sinnses  of  long  standing  in  the 
course  of  two  to  three  weeks. 

It  is  hardly  necessary  to  add  that  the  recovery  of  the  patient  is 
always  aided  by  good  food  and  an  abundance  of  fresh,  pore  air. 

Oalaotocele. — In  very  rare  cases,  owing  to  the  obliteration  or  stop- 
page of  one  of  the  milk-ducts,  the  sinus  may  become  distended  with 
milk,  and  form  a  cyst  termed  a  galactocele.  Usually  it  is  of  small 
size,  but  in  the  often-quoted  case  of  Scarpa  the  breast  attained  such 
dimensions  as  to  reach  to  the  thigh.  Upon  puncturing  the  tumor 
with  a  trocar,  ten  pounds  of  milk  were  rembred,  which  in  all  respecta 
resembled  human  milk  of  normal  quality. 

The  Frophylazls  of  Ophthalmia  Neonatonun.— In  1881  CrM6  *  rec- 
ommended that,  in  lying-in  asylums,  as  a  preventive  measure,  the  eyes 
of  all  children  immediately  after  birth  should  be  washed  with  pate 
water,  and  that  thereafter  a  single  drop  of  a  two-per-cent.  solution  of 
nitrate  of  silver  should  be  dropped  between  the  parted  lids  by  meani 
of  a  glass  rod.  This  plan  has  since  been  tested  in  the  principal  ma- 
ternities of  Europe  with  the  most  satisfactory  results.  It  possesses  no 
apparent  drawbacks.  In  exceptional  instances,  swelling  of  the  lids, 
injection  of  the  conjunctiva,  and  a  hypersecretion  of  mucus  or  serum, 
have  been  observed,  but  the  reaction  has  been  trivial,  and  has  disap- 
peared in  from  twenty-four  to  forty-eight  hours. 

♦  Cr£d£,   "  Die  Vcrhutung  der  Augcn-EntzOndung  der  Kengcborenen,"  "Arch,  t 
Gjmaek.,"  vol.  ivii,  p.  SO,  and  vol.  zvili,  p.  867. 
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Abdohdt: 
•ppeeranoe  of,  in  pregnancy,  M,  t9,  lOS, 

lOT,  108,  8T8. 
diaoolontion  of,  in  pngnanoy,  99. 
fio,  in  wall  of^  obaouring  pregnanqr,  110, 

Ul. 
ice  to,  in  pod-parlum  hamorrhage,  580. 
in  antevenion  and  antefiezion,  276. 
iqjuriea  of,  prodocing  abortion,  805. 
in  puerperal  state,  S49. 
inspection  of,  in  pregnancy,  108. 
pun  in,  during  pregnancy,  96. 
palpation  of,  in  pregnancy,  108. 
pendalous,  in  contracted  pelvii,  476. 
size  of,  in  pregnancy,  103, 119. 
(kin  of,  in  pregnancy,  95, 108, 118. 
atria  upon,  in  pregnancy,  95, 103, 118. 
Abdominal  musdea,  action  of,  in  labor,  186. 
Abdominal  platea,  49,  64. 
Abdominal  pregaancy,  49,  894,  829. 
Abdominal  tomora : 

diagnosis  of,  ftom  pregnancy,  109,  544. 
Abortion  {vidt  labor,  premature),  806. 
alcoliol  in,  820. 
anamia,  causing,  808. 
amesthesia  in,  818. 
arrest  of  threatened,  815. 
artificial,  351. 

indications  for,  858. 
carbolic  acid  ui,  319,  320,  82S. 
'  oare  of  child,  atler,  S52. 
causes,  predisposing,  of,  805. 
atrophy  of  uterine  mucons  membrane, 

806. 
hypertrophy  of  nterine  mocous  mem- 
brane, 807. 
causes,  immediate,  of,  308. 
byperemis  of  gravid  uterus,  808. 
infectious  diseases,  260  el  teq.,  306. 
Dterine  contractions,  from  nervous  influ- 
ences, 809. 
cellulitis  in,  321. 
sbiUin,8S8. 
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Abortion: 
chloroform  in,  818. 
corpulence  causing,  808. 
collapae  in,  820. 
death  of  fcetus  causing,  805. 
definition  of,  805. 
diagnosis  of,  818. 
disposition  to,  305. 
douche  in,  817,  819,  820,  882. 
emesis  causing,  185,  848,  354. 
eigot,  use  of,  in,  809,  810,  817,  820,  SU, 

844. 
e(her,  use  of,  in,  818. 
ezpolaion  of  placenta  in,  til. 
famine  causing,  806. 
hamorrhage  in,  806,  809,  810,  818,  89fl. 
in  canoer  of  cervix,  807,  641. 
in  cardiac  diseases,  266,  848. 
in  cholera,  862. 
in  chorea,  278,  848. 
in  contracted  pelvis,  498,  498. 
incomplete,  results  of,  810. 
indioaUons  for,  879,  841,  842,  498. 

diseases  wliich  imperil  life  of  motiiw^ 
848. 

habitual  death  of  foetus,  848. 

moderate  pelvic  contraction,  843. 
in  double  uterus,  876. 
induction  of,  341. 
in  eclampsia,  672. 
in  emesis  of  pregnancy,  187. 
in  emphysema,  268. 
in  empyema,  268. 
in  faydatidiform  mole,  899. 
in  hydramnion,  890. 
in  ictenu,  865. 
in  malarial  fever,  868. 
in  ovarian  tumors,  64S. 
in  phthisis,  269. 
in  placenta  pravia.  594. 
in  placentitix,  286,  306. 
in  pneumonia,  267,  358. 
in  prolapse  of  uteras,  879. 
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Abortion : 
in  relapsing  fevor,  263. 
in  retroflexion,  277. 
in  rubeola,  860. 
in  aui)pcal  operations,  874. 
in  syphilis,  S70,  814. 
in  typhoid  fever,  268. 
in  typhus  fever,  263. 
in  variola,  260. 
in  vomiting,  185,  363. 
lochia  in,  321. 

membranee,  retention  of.  In,  810,  821. 
methods  for  producing,  848. 
mole,  due  to,  809. 
neglected,  treatment  of,  821. 
operations  for  induction  of,  344,  858. 

catheterization  of  uterus,  844. 

douche,  vaginal,  344,  346. 

galvanization,  3i8. 

iqjectlona  between   utena    and  ovum, 
344. 

meolianiaal  dilatation  of  cervix,  846. 

rupture  of  membranes,  345. 

tampon,  vaginal,  347. 
opiates  in,  816,  3iW. 
ovum-forceps,  use  of,  in,  821. 
pelvic  oelluiitii,  complicating,  881. 
peritonitis,  complicating,  821. 
placental  detachment  in,  321,  833. 
polj-pi,  fibrous,  removal  of,  alter,  812,  323. 
pm)(no8iH  in,  SI 3. 
prophylaxis  of,  814. 
ivtontion  of  mumbraiios  in,  810,  332. 
rupture  of  utvrus  in,  84.'). 
Bcptiocmia,  compliaitini;,  311,  821,  323. 
shock,  in  artificial,  345. 
sponKO-tentit  in,  H'M,  332. 
symptoms  of,  308. 

tampon,  vaginal,  use  of,  in,  319,  820,  328. 
tents,  sponifc,  in,  B'.'l,  3'.'2,  344,  846. 
threatened,  arront  of,  315. 
time  for,  342,  352. 
treatment  of,  814. 

when  inevitable,  316. 
when  nc);leetcd,  821 . 
treatment,  prophylactic,  814. 
treatment  of  thjeatened,  315. 
viburnum  prunifolium  in,  316. 
Abscesses : 
in  mastitis,  718. 
in  pblevcmosia  alba  dolens,  713. 
in  puerperal  fever,  650,  651,  685,  673,  707. 
pelvic,  OKpiration  in,  707. 
psoas,  in  puerperal  fever,  674. 
Absorbent  cott"n,  in  puerperal  state,  890. 
Acardia,  in  multiple  preirnanoy,  231,  662. 
Accphalua,  553. 

Accidental  hitmorrhage,  588,  690,  699. 
treatment  of,  699. 


AeeoueJununt /oral,  in  placenta  pnevia,  686, 

642. 
Aeeouehtur,  armamentariom  of,  Sll. 
Add,  muriatic,  in  nausea,  125. 
Aconite,  in  face-ache,  189. 
AtUpocere,  803,  804. 

^uabilittrjtulo-minor  pdvia,  461,  467. 
Atter-coming  head : 
forceps  to,  889. 
in  contracted  pelvis,  488. 
perforation  of,  407. 
After-pains,  246,  263. 
Air,  ooUapse  and  death  ftom  entry  of,  into 

uterine  vessels,  688. 
Air-passages,  catheterixation  of,  in  aipigxitt 
ntonatorum,  633. 
development  of,  67. 
Albumen,  of  blood,  in  pregnanqr,  181. 
Albuminuria : 
in  eclampsia,  665  it  mq. 
in  pregnancy,  99. 
in  septlcamia,  677. 
treatment  of,  670. 
Aloohol,  oae  of,  in  pneipenl  fever,  TOS. 

in  abortion,  820. 
Alimentation,  rectal ; 
in  anemia,  123. 
in  emesis,  126. 
AUantois,  61,  68,  60. 
Amaurosis,  in  pregnancy,  100. 
Amblyopia,  in  pregnancy,  100. 
Amenorrhoea  of  pregnancy,  101. 
Ammonia,  intravenous  ityection  of,  in  oere- 
bral  anffimia,  583. 
in  heart-bum,  128. 
in  pulmonary  embolism,  641. 
Amnion,  60,  60,  76. 
anomalicM  of,  'J88. 

causing  intriia  uUriy  451. 
dropity  of,  288. 
fluid  of,  61. 
Amniotic  fluid,  61. 
anomalies  of,  288. 
composition  of,  61. 
deficiency  of,  289,  290. 
escape  of,  140. 
obscuring  pregnancy.  111. 
Amorphut^  553. 

Ampulla,  of  Fallopian  tube,  20. 
Amputation,  upontaneous  intra-utcrine,  894. 
Anismia: 
oausinj;  abortion,  806. 
cerebral,  causing  eclampsia,  669. 
ether,  u-so  of,  in,  563. 
hyiKxleniiic  injection  of  ammonia  in,  688. 
trannfusion  in,  584. 
treatment  of,  683. 
in  abortion,  820. 
indicating  abortion,  848. 
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Anraiis: 

in  extni^Dterine  pngnanoj,  8S1. 

in  labor  and  childbed,  686. 

in  pregnancy,  122. 

pernidous,  in  pregnancy,  188. 

treatment  of,  182. 
AneestbetioB : 

in  abortion,  818. 

in  breech  and  foot  preaentations,  874,  878. 

in  brow  presentations,  808. 

in  Caeorean  section,  486. 

in  craniotomy,  408. 

in  diagnosis  of  pregnancy,  110,  888. 

in  eclampsia,  678. 

in  forceps-deliveries,  359. 

in  irregular  pains  of  flist  stage  of  labor, 
458. 

in  midwifery,  287,  616. 

in  normal  labor,  288. 

in  painful  labor,  459: 

in  Thomas's  ot>eration,  44S. 

in  version,  896,  896,  899. 
Anesthesia,  in  pregnancy,  100,  276. 
Anasarca,  fetal,  causing  dystoda,  649. 
Anchylosis  of  fetal  joints,  causing  dystocia, 

518. 
Anodynes : 

in  Csasarean  section,  483. 

in  eclampsia,  578. 

in  emesis  of  pregnancy,  186. 

in  lacerations  of  perinamn,  616. 

in  painful  first  stage,  459. 

in  pod-partum  heemorrhage,  579. 

in  protracted  first  stage,  458. 

in  puerperal  fever,  701. 

in  puerperal  state,  858. 

in  shock,  641. 

in  vaginal  thrombns,  619. 
Anorexia,  in  pregnancy,  182. 
Anteflexion,  in  pregnancy,  876. 

in  the  puerperal  state,  844,  849,  686. 
Anteversion  in  pregnancy,  87,  876. 
Antipyretic  treatment  of  puerperal  fever,  702, 
704. 

by  quinia,  708. 

by  salicylate  of  soda,  70S. 
Antipyrins,  in  puerperal  fever,  704. 
Antiseptic  treatment,  of  puerperal  patients, 

690. 
Antiseptics,  effect  of,  on  bacteria,  658. 

in  Casarean  section,  426. 
Anus: 

development  of,  65. 

imperforate,  66,  255. 

laceration  of  sphincter  of,  616. 
Aorta,  compression  of,  in  pott-forhtm  hem- 
orrhage, 84,  588. 

arches  of,  7o! 

development  of,  78. 


Appetite  in  pregnancy,  97,  M,  188. 

after  delivery,  841. 
Apron,  Hottentot,  4. 
Arbor  vita  utarina,  14. 

development  of,  81. 
Arch,  palatine,  66. 
Arches,  visoeral,  65. 

aortic,  70. 
Am,  germinaUva,  46,  68,  70. 

opaea,  47,  62. 

ptUutida,  47,  62. 

vateulota,  47,  70. 
Artola,  mamma,  96. 

fullides,  sebaceous,  of,  96. 

in  the  puerperal  state,  849. 

of  pregnancy,  96,  99,  102, 107,  249. 

secondary,  of  Montgomery,  96, 107. 
Armomentariuiu  of  accoucheur,  211. 

for  breech  presentations,  374,  879. 

for  Cosarean  section,  486. 
Arms: 

liberation  of,  in  breech  presentations,  881 
when  extended,  385. 
when  flexed,  884. 

release  of  anterior,  886. 

release  of  posterior,  886. 

setting  of  fractured,  886. 
Arltria,  uterina  kj/pogoMtriea,  88. 

aortita,  24. 

nterine  bruit  in,  106. 
Arteries: 

aorta,  78. 

carotids,  78. 

cervical,  27. 

development  of,  69, 70,  7t. 

inferior  vertebral,  70. 

internal  spermatic  86. 

omphalo-mesenterio,  70. 

ovarian,  85. 

pelvic,  165. 

pulmonary,  78. 

subclavian,  72. 

superior  vertebral,  70. 

thrombi  in,  68. 

umbilical,  60,  78,  75. 

uterine,  28,  59, 109. 

vaginal,  10. 

vitelline,  70. 
Articulations : 

anchylosis  of  fetal,  obstructing  labor,  660. 

of  fetal  head  with  spinal  column,  174. 

pelvic,  151, 165,  278. 

pelvic,  mobility  of,  m  labor,  878. 

rupture  of,  620. 

socro-ilioc,  161. 
Artificial  feeding  of  infants,  856. 
Artificial  respiration,  in  aipkyxia  nionato- 
rum,  638. 

Schultxe's  method  of,  684. 
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Artifldal  rMpiration : 

Sylvester's  method  of,  686. 
A<citee,  fetal,  obstrucUng  Ubor,  648. 

mutaken  for  pregnancy,  110. 

obsouring  pregnancy,  104. 
Aiphjfxia  luonatorum,  219,  860,  tXt. 

definition  of,  627. 

diagnosis  of,  681. 

etiology  of,  637. 

In  flnt  stage,  688. 

in  aeoond  stage,  466,  686. 

morbid  anatomy  of,  680. 

prognows  of,  682. 

respiration,  artifldal,  io,  6SS. 
'  treatment  of,  688. 
Aiphjfxia  livida,  680. 

pallida,  680. 
Aspergillus,  as  oaose  of  septiocmU,  680. 
Aspiration  of  pelvic  absoeM,  707. 

of  air-passages,  638. 
Asthenia,  in  pregnancy,  122. 
Astringents: 

in  cervical  laceration,  618. 

in  potl-partutn  luemorrliage,  679,  614. 

in  puerperal  bamorrhage,  686. 

in  vuginal  thrombus,  619. 
Atmosphere,  poisons  in,  causing  puerpaial 

fever,  679. 
Atony,   uterine,   in  third  stage  of  Ubor, 

458. 
Atrcitia  of  genital  canal,  631. 

symptonu  of,  536. 

troatmunt  of,  537. 
Atrutiia,  uterine,  534. 

from  cervical  thrombus,  686. 

fyoni  cicatrices,  536. 

tWim  conglutinatio  oryfieii  ezUmi,  684. 

from  elongation  of  anterior  lip,  686. 

from  ovarian  tumore,  548. 

<Vom  rigidity  of  os,  536. 

iVom  tumors,  636,  637. 
Atre.sia,  vaginal,  631. 

accidental,  531,  rAi. 

conifonital,  631,  632. 

from  cystic  degeneration  of  vaginal  walls, 
534. 

from  cvBtocclo,  .532. 

from  ccchinooocci,  534. 

ftom  ncoplasmata,  588. 

from  prolapse,  533. 

from  rectoccle,  582. 

from  retention  of  urine,  688. 

from  thrombus,  533,  617. 

fMm  vaginal  hernia,  533. 

from  VttginismUK,  534. 

from  vesical  calculi,  533. 
Atresia,  vulvar,  581. 

Atrophy,  of  uterine  mucous  membrane,  caus- 
ing abortion,  306.  \ 


Atropia,uie  of,  in  protracted  flrM  and  Heori 
stages  of  labor,  458,  4S8,  641. 
in  calivatiou,  128. 
Attitude  of  fcetus,  81. 
Auscultation,  08  aid  to  diagnoaia  of  pngnanef , 

106,  111,  114. 
Axis: 
of  superior  pelrio  strdt,  168. 
of  inAriOT  pelvio  strait,  169. 

BacllU: 

action  of,  on  blood,  66i, 

in  anthrax,  669. 

in  putrid  intoxication,  660. 

in  poorperal  fever,  662. 
Bacteria: 

in  anthrax,  669. 

in  normal  lochia,  684. 

in  puerperal  fever,  666,  667  ft  itj.,  680. 

Koch's  experiments  with,  660. 
Bag  of  waters,  140, 146,  218: 

rupture  of,  in  abortion,  817,  S46. 
Ballottement,  104,  109, 112,  188,  881. 

in  hydatidiform  mole,  298,  999. 
Bondage,  application  of  abdominal,  296,  tSk 
Bandl,  ring  of,  94, 148. 

views  of,  regarding  changes  in  gra^^  ntena, 
98. 
Barnes's  dilator: 

in  accidental  heemorrhage,  604. 

in  breech  presentations,  209. 

in  craniotomy,  402. 

in  eclampsia,  674. 

in  hydatidiform  mole,  299. 

in  placenta  pncvia,  696  et  ttf, 

in  prolapsed  f\mis,  6^8. 

in  protracted  Snt  stage  of  labor,  453,  464. 

in  vaginal  thrombus,  619. 

to  induce  premature  delivery,  846. 
Bartbolio,  glands  of,  6. 
Basylist,  Simpson's,  404. 
Buth: 

cold,  in  puerperal  fever,  705. 

hot,  in  eclam|>8ia,  573. 

in  painful  labor,  459. 

of  new-bom  mfant,  266. 

warm,  in  tardy  labor,  462. 
Battledoor  placenta,  2&4. 
Bed,  prcporation  of,  for  labor,  211. 
Bile-ducts,  development  of,  68. 
Binder,  application  of  abdominal,  236,  26S. 

in  relaxation  of  pelvic  symphyses,  278. 
Bismuth,  subnitrate,  in  nausea  of  pregnancy, 

124. 
Bladder : 

calculus  in,  obotructing  labor,  688. 

development  of  fetal,  69. 
distention  of,  obstructing  labor,  649. 
in  pregnancy,  97. 
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Bhstodermio  Tesiole,  46. 
ectoderm  and  entoderm  of,  44. 
membrane,  46,  6S. 
Bleeding,  in  eelampais,  672. 
Blood: 
changes  of,  in  pregnancy,  97, 121. 
development  of  corpuscles  of,  69. 
tnnsfUsion  of,  in  poit-parlum  hamorrhtge, 

684. 
Tessels,  development  of,  69-76. 
Blunt  hook : 
in  breech  cases,  879. 
Taylor's,  418. 
nse  of,  in  craniotomy,  418. 
Bodies,  Wolffian,  80. 
Bones,  development  of,  47,  64. 

pressure  of  pelvis  on,  486. 
Borax,  in  pnuitus,  129. 
Bottle  for  artificial  feeding  of  infimts,  268. 

care  oi;  268. 
Bougies: 
in  protracted  first  stage  of  labor,  468. 
to  produce  abortion,  844,  848. 
Bowel,  paralyois  of,  in  puerperal  fever,  676. 
Brain.Mevelopment  of,  47, 68. 
Breasts: 
anatomy  of,  246. 
areola  of, 
in  pregnancy,  96,  99,  102, 107. 
in  puerperal  state,  249. 
secondary,  96, 107. 
care  of,  in  puerperal  state,  256. 
changes  in,  duiing  pregnancy,  96,  99, 102, 
107,  118. 
during  puerperal  state,  249. 
diseases  of,  708,  714. 
abscesses  of,  661. 
causes  of  maatitis,  661. 
defective  milk,  714. 
erythema,  714. 
galactocele,  668. 
galactorrhoBa,  714. 
inflammation  of,  716. 
mastitis,  parenchymatous,  TIT. 

treatment  of,  718. 
nipples,  sore,  714. 
nipples,  fissured,  716. 
treatment  of  sore  nipples,  716. 
in  case  of  fetal  death,  114. 
in  new-bom  child,  260. 
in  puerperal  state,  249,  264,  266. 
pain  in,  during  pregnancy,  96, 102, 107. 
iymptoms  of,  relating  to  pregnancy,  96, 102, 

107, 118. 
Tdns  of,  in  pregnancy,  96, 108, 107. 
Breech  presentations,  176,  203,  802,  878,  890 
(ffiit  presentations,  breech), 
oaoses  of,  203. 
oonfigontion  of  foBtos  in,  908. 


Breedi  presentations : 

cord,  management  of,  in,  210,  884. 

diagnosis  of,  188,  204. 

exceptional  cases  of,  886. 

extraction  in,  878-890. 

forceps  in,  889. 

fteqnency  of,  208. 

head  in,  206,  208,  887. 

heart«ounds  in.  111. 

in  contracted  pelvis,  488. 

irregularities  in  mechanism  of,  90T. 

mechanism  of,  205. 

membranes,  bag  of,  in,  204. 

prognosis  in,  208. 

prolapse  of  oord  in,  627. 

rotation  in,  205,  206,  886. 

shoulders  in,  206. 

traction,  direction  of,  in,  876. 

treatment  of,  209. 
JBnffma,  80, 172. 

Biim,  of  pelvis,  167,  461  (vidt  tbtit,  tiip» 
rior). 

application  of  forceps  at,  866. 

drcum&rence  of,  167. 

extraction  with  head  at,  8S8. 

Tamier's  forceps  at,  871. 

Taylor's  forceps  at,  869. 
Broad  ligaments,  14. 
Bromides,  use  of: 
in  chorea,  272. 
in  eclampsia,  671. 
in  emesis  of  pregnancy,  124,  IM. 
in  insomnia,  129. 
in  nausea,  124, 126. 
in  puerperal  insanity,  710. 
Brow  presentations,  176,  200,  477,  488. 

conilguration  of  head  in,  200, 

diagnosis  of,  200. 

mechanism  of,  200. 

prognosis  in,  201. 

treatment  of,  202. 
JBtvit,  uterine,  in  pregnancy,  106. 

effect  of  pains  on,  106. 

placental,  24. 
Brunettes,  areola  of,  96. 
Balbi  valibuU  vagina,  6, 168. 

ereotility  of,  6, 

laceration  of,  614. 

pars  intermedia  of,  6. 
BuUmt  ttrterioiut,  69. 

Ctesarean  section,  424. 
abdominal  wound,  closure  of,  after,  488. 
after-treatment  of,  438. 
assistant's  duties  in,  426. 
checking  hiemorrhage  in,  427,  429. 
cleansing  ptritonseum  after,  480. 
olosura  of  wound  after,  482. 
disinfection  in,  496. 
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Caeaarean  seotion : 

dniuoge  in,  433, 

dreH^ng  of  wound  after,  4S6,  4SS. 

extraction  of  foetus  after,  4128. 

hiemorrhago  in,  tnatment  of,  4S7,  4S9. 

bUtory  of,  424. 

inoiaion  in  the  abdominal  wall  during,  486. 

inciaion  into  uterus  during,  427. 

indicationa  for,  4^5,  490,  609,  810,  641. 

in  real  or  apparent  death  of  the  mother, 
»41. 

instruments  necessary  for,  426. 

Kefarer's  operation  in,  480. 

membranes,  rupturo  of,  in,  427. 

operation  of,  425. 
stages  in,  426. 

Porro's  operation  in,  469. 

preparations  for,  426. 

prognosis  of,  488. 
causes  for  bod,  486. 
in  lying-in  hoxpitals,  484, 486. 
in  rural  localities,  436. 

removal  of  placenta  in,  489. 

room  for,  486. 

Singer's  operation  in,  481. 

•tatistiot  of,  in  U.  S.,  488. 

•utorea  in,  480, 488. 

time  for,  426. 

treatment,  after-,  of,  488. 
Calcareoas  defeneration : 

of  conl,  ^94. 

of  futus,  S02. 
Calculi  : 

vesical,  obxtriictins  labor,  5.33. 

iiiipuctcd,  mixtulicu  for  oxdtitoses,  533. 
Calomel : 

in  metritiH,  460. 

in  |icrimctrili»,  410. 
Canal,  cervical,  13,  8'2,  118. 
Cunal  Kcnitul : 

atrexia  of,  531. 

rupturen  of,  6fV4. 
CanetT,  uterine,  807,  541. 
Caput  auccfdaiittim : 

in  brow  prescntiitionn,  200. 

in  contractoJ  iH'lviji,  479. 

inJicuting  force|«-delivi'ry,  881. 

in  face  prcseiitationB,  ll't!. 

in  forcciH-clolivcrieB,  Stil. 

in  puerperal  otutc,  250. 

in  vertex  preeentatiuns,  187. 
Carbolic  acid : 

in  iiNirtion,  31  it,  320,  822. 

in  etiri'  of  ef)rd,  i5rt. 

in  lul)or,  6y4. 

in  ma!«titb<,  719. 

in  pruritus,  1"J9. 

in  pucn>eml  xtato,  li53,  fiW,  694,  697,  899. 

in  Thomas's  operation,  447. 


Carbonic-acid  water  in  oaiiM*  of  T/itpmiej, 

124. 
Carbonic  oxide,  increase  of,  in  blood  doiai 

pregnancy,  97,  98. 
Cardiac   diseases,    oompUoMing  ptegMBq, 

266,848. 
Cartilage  of  Meckel,  67. 
Canmeitlat  myrt^ormei : 

formation  of,  7,  118. 
Catheter: 

in  asphyna,  688. 

in  reposition  of  cord,  400,  68S. 

pott-parium,  262. 
Catheterization : 

in  labor,  normal,  218. 

of  air-passages,  in  aipkjfxia  nmmattnm, 
688. 

Uterine,  to  produce   premature  deUrsiy, 
844,  574. 
Cat's  chorion : 

villi  of,  58. 
Caul,  140. 
Cellulitis,  cauiung  abortion,  807. 

in  abortion,  821. 
Center,  motor,  for  uterine  oontrtctioos,  IIH 
Cephalic  version,  891. 
Cephalalgia,  in  pregnancy,  ISA. 
Cephalotomy,  419. 
Cephalotribc,  408. 

action  of,  410. 

application  of,  413. 

BaudelDcquu'b,  408. 

Blot's,  409. 

in  breech  ca»c.«,  879,  884. 

Lusk'n,  410. 

objections  to,  411. 

8can»ini'K,  410. 
Coplmlotrip.iy,  413. 
Cerebellum,  development  of,  47,  68. 
Cerebral  vesicle*,  03. 
Cerebral  plates,  64. 
Cerebrum,  ilevelojiment  of,  47,  63. 
Cerium,  oxalate,  in  nausea  of  pregnancy.  111 
Cervix  uteri,  12,  26. 

anatomy  of,  13,  26. 

apparent  shorteninK  of,  in  pregnancy,  89. 
explanation  of,  91. 

arlior  rit't  of,  14. 

atresia  of,  534. 

canal  of,  13,  9-2,  118. 

cancer  of,  307,425,641. 

changes  of,  in  pregnancy,  87,  88,  90, 108, 
113,124,  14.5. 

connective  tissue  of,  18. 

dilatation  of,  in  lalior,  1S8,  14.<,  205,  899, 
449,  479. 
mechanism  of,  189. 

dilatation  of,  in  cmcsis  of  pregnancy,  1S«. 
to  induce  abortion,  863. 
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Carviz: 

double,  S76. 

eT8ctUity  of,  86. 

erodon  of,  in  pregnancy,  88, 1S4. 

•zamuuitioQ  of,  in  pregnancy,  118. 

ganglion  of,  38,  S6, 188. 

glands  of,  19. 

hyperemia  of,  in  pregnancy,  145. 

in  placenta  pisvia,  fi9S. 

in  puerperal  state,  US,  849. 

laceration  of,  118,  837,  618. 
treatment  of,  827. 

Up,  anterior,  obliteration  of,  in  pregnancy, 
93. 

mechanical  dilatation  of,  to  produce  abor- 
tion, 846. 

mucooB  membrane  of,  19,  88, 108. 

non-efaortening  of,  m  pregnancy,  90,  93, 94. 

peculiarities,  anatomical,  of,  37. 

portio  vaginalis  of,  18. 
lacerations  of,  612. 

position  of,  in  pregnancy,  91,  98, 118. 

spliincter  of,  17,  87. 

■tricture  of,  684. 

thrombus  of,  686. 

nloen  of,  in  puerperal  fever,  647. 

veins  of,  87. 
Child  (vid*  foetus) : 

asphyxia  of,  819,  860,  687. 

-bed,  insanity  of,  703. 

-bed,  physiology  and  management  of,  889. 

breasts  of  new-bom,  290. 

care  of  premature,  849,  858. 

conditions  influencing  siie  of,  79. 

extraction  of,  in  real  or  apparent  death  of 
mother,  641. 

icterus  of  new-bom,  860. 

length  of  new-bora,  78. 

milk  prepared  for,  8S7. 

size  of,  79. 

weight  of  new-boro,  79. 
CiliU,  poH-partum,  289. 

in  abortion,  833. 

in  fetal  death,  114. 

in  kbor,  141. 

in  puerperal  fever,  669. 
Chloral : 

in  chorea,  378. 

in  eclampsia,  571  et  mj. 

inemesis  of  pregnancy,  125, 186. 

in  iace-ache,  139. 

in  insomnia  of  pregnancy,  129. 

in  puerperal  insanity,  710. 

in  tardy  labor,  458,  498. 
Chloroform : 

effect  of,  on  pains,  238. 

in  abortion,  318. 

in  chorea,  272. 

in  craniotomy,  40i. 


Chloroform : 

in  diagnosis  of  pregnancy,  110. 

in  eclampsia,  578. 

in  face-ache,  129. 

in  labor,  228,  458,  459. 
Cholera,  complicating  pregnancy,  863. 
Chorda  donalu,  49,  64,  65. 
Chorea,  complicating  pregnancy,  138,  871« 
848. 

indicating  abortion,  848. 

treatment  of,  372. 
Chorion : 

abortion  fVom  disease  of,  805. 

formation  of,  46,  61,  68. 

permanent,  53. 

villi  of,  53. 
in  cat,  56. 
in  mare,  65. 
Cicatrices: 

atresia,  uterine,  from,  685. 

of  OS,  obatruoting  labor,  586. 

of  vagina,  obetracting  labor,  6SS. 
Ciliated  epithelium,  columnar: 

in  Fallopian  tube,  38,  42,  884. 

in  glands  of  cervix,  19. 

in  glands  of  body,  18. 

influence  of,  on  migration  of  ovmn,41. 

in  peritomeum  of  batnichians,  48. 
Circle  of  Baudelooque,  468. 
Circulation : 

allantoic,  71. 

disorders  of,  in  pregnancy,  181, 183. 

fetal,  71,  78,  250. 

phicentai,  71,  76. 

varicose  veins  due  to  disorders  of,  in  preg- 
nancy, 128. 

vitelline,  71. 
Cleavage  of  ovum,  46,  68. 
Cleft  palate,  66. 
Clefts,  visceral,  66. 
Cloaea,  69. 
CUtoris : 

anatomy  of,  8, 168. 

bulbs,  terminal,  of,  8. 

corpus  of,  8. 

crora  of,  8. 

development  of,  83,  76. 

frenulum  of,  4. 

glans  of,  3. 

pr»putium  of,  4. 
Coccyx,  anatomy  of,  149. 

mobility  of,  149, 155. 
Codeia,  in  emeais  of  pregnancy,  196. 

in  insomnia,  189. 
Calum,  50. 
Coiling  of  cord,  298. 
Coitus,  in  pregnancy,  184. 
Cold: 

in  abortion,  815,  817. 
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CM'. 

ttt  pod-ptK4iim  hwawTlnge,  8M,  tl>. 

tn  poeiperal  few,  704,  TOt. 
ColoB,  developmeitt  at,  69. 
Coloaferum,  S4». 
CotUpM,  in  labor  and  dtOdbad,  6M. 

«&o\ogf  ot,at/s. 

i&  abottiini,  SM, 

in  esti»«teiine  pngnancT',  Sn. 

va^nal  moda  flxnn,  ML 
Colpemynter: 

in  aboitioD,  U1. 

in  ptocenta  pnavia,  CW. 
CoIumDa,  Taginal,  9. 

Oomminaies,  anterior  and  poatriot,  of  la- 
bia,*. 
Oomplicationa  of  pregnane^,  969. 
OoDoiption,  40. 

date  of,  114. 
Conllnement,  pradkiaon  of  da^of^  UC 
Congenital  enoeplialoaale,  048, 
OoHfluiiitatlo  or^Mi  aUtwi  i 

abeda  ftom,  694. 
Coiqugate  diaineter  of  pdvia,  168. 

maaaoremeDt  of  diagonal,  4(6. 

meaauieinent  of  ezteraal,  4t6._^ 

meanirementof  Ttra,  489. 
Ooutipatian: 

in  pregnanor,  97,  99, 194, 1S6,  U9. . 

in  retroflexion,  with  incaroeration,  17t. 

fott-foHum,  i241. 
OoMtriator  vagina,  168. 
Contracted  pelvis,  461   (vid*  pelvia,  oon- 
tnioted). 

Cswarean  section  in,  42S.  • 

disgnoeis  of,  463. 

frequency  of,  468. 

varieties  of,  461. 
Contraction,  184,  608,  460. 

center  for  uterine,  138. 

hour-glass,  of  uterus,  458. 

painless,  187. 

pelvic,  resources  of  treatment  in,  489. 
Convulsions,  puerperal,  661  (vid*  eolampda). 

indicating  abortion,  848. 

in  placenta  pnevia,  692. 
Cord,  umbilical  (vicU  ftinis) : 

anonialies  of,  291. 

arteries  of,  60. 

calcareous  degeneration  of,  294. 

care  of,  in  infants,  266. 

coiling  of,  298. 

cysts  of,  294. 

degenerations  of,  294. 

expression  of,  622. 

formation  of,  69, 76. 

folly  developed,  61, 

heiiuaa  of;  398. 


Oovd,iiin1)iKeal! 
in  paerpwal  atate,  MB. 
kiMtiin,99t. 

laMwtea  0^  in  pmliiitiita  Vim,  M^ 
langthor,«l. 

884. 

naiginal  iMtrtida  fli;  IM. 

pndapae  i<  au  (•«■  fto^  ffaliVM  «r). 

npoaltlMi  oi;  6H.      ,      ■ 

abortiMM  0^  «aiiring  4]ntoci%  W. 

■0Bfflain,107. 

■tmotBie  of;  61. 

tainoii  of,  991.' 

traetian  on,  inlalior,  SM,  SML 

tooolion  en,  in  latainad  |ilae«B>a,  ttt, 

tying  of,  ha  laber,  SI*. 

vein  of;  (0. 

▼eiaela  of;  60. 
Cotdifbnn  utenia,  Mk 
Comna,  of  ntema,  *1. 
Coipolence,  oanaing  aboittoB,  WM. 
Coipna,  of  ntema,  UL 
Ou^fiu  luttum  .• 

anatomy  ef,  I*. 

lidaa,40,41. 

fbnnation  oi;  89. 

tTDa,40,41. 
Conxiaive  auUImate,  oaa  cii;  la  «lmalrt«i,1t 

694,  698,  700. 
Cortex,  of  ovaiy,  98. 
Cotyledon,  placental,  66,  5*. 
Cot,  Kibble's,  706. 
Cracked  nipple,  716. 
Cramps  in  pregnanoy,  97. 
Cranial  presentations,  17S  ittf.  (vtJtptmmk 

tations,  vertex). 
Cronioolast,  414,  610. 

action  of,  414-416. 

application  of,  416. 

Braun's,  414. 

Simpson's,  414. 
Craniotomy,  401. 

before  venion,  419. 

Blot'l  cephalotribe  in,  409. 

Blot's  perforator  in,  404. 

Braun's  cranioclast  in,  414. 

oepbalotribes  in,  410. 

contraindications  for,  488. 

contrasted  with  veruon.  489. 

craniotomy-fbroeps  of  Heif{8  in,  41T. 

crotchet  and  blunt  hook  in,  418. 

definition  of,  401. 

extraction  of  child  after,  407. 

forxjcps,  417. 

forceps  in,  408. 

Hodge's  craniotomy  aiasson  in,  404, 

in  brow  piesentationa,  901,  90S,  90*. 
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Cnniotomjr : 

in  oontnoted  pelvis,  i90,  49S. 

in  ftoe  preeenUUona,  406. 

in  multipla  pragnsnoj,  887. 

in  rapture  of  aterus,  $10. 

indications  for  perforation  in,  401. 

instniments  used  in,  408,  408. 

Losk's  oephalntiibo  in,  410. 

operation  of  perforation  in,  403,  406,  418. 

Scanxoni's  oephalotribe  in,  410. 

Simpson's  cranioclast  in,  ti4. 

Simpson's  perforator  in,  408. 

Smellie's  scissors  in,  408. 

speculum  in,  417. 

Thomas's  perforator  in,  404. 

trephine  perforator  in,  405, 407. 

Tersiou,  after,  419. 
Cnniotractor,  414. 
Cianium,  fetal,  79, 171. 

base  of,  171. 

fontaneUes  of,  80,  61, 171, 188, 189. 

premature  oasifloation  of,  645, 

sutures  of,  80,  171. 

vault  of,  171. 
Cream,  use  of,  in  artifldal  feeding,  S67. 
CrM^'s  incubator,  849. 
CrMi's  method  of  plaoenial  ezjawsion,  824. 
Or%$la  vagina,  10, 118, 
Crotohet,  418. 

delivery  of  trunk  sfter  craniotomy  with,  418. 
0«l-d»-*(K  of  Douglas,  9, 16, 
OWiwiM,  8. 
Anni»,  2. 
Curette,  in  puerperal  hismorrhage,  588, 

in  abortion,  383, 

in  mole,  800. 
Pi/anont  tuonatorum,  75  {rU*  atphjfxta  lua- 

natorum). 
Cystitis,  in  puerperal  state,  868, 
Cystooele: 

atresia,  vaginal,  ftvm,  649, 

obstructing  labor,  649, 
Cysts: 

in  hydatidiform  mole,  898. 

of  oord,  894. 

of  ovary,  differentiated  fh>m  pregnanoy ,  109, 

of  vaginal  walls,  684. 

Deafhess,  in  pregnanoy,  100. 
Death: 

delivery  of  child  in,  841, 

fetal,  diagnosis  of,  114, 
causing  abortion,  806, 

real  or  apparent,  of  mother  in  pregnancy  or 
labor,  841, 

sudden,  in  labor  and  childbed,  886, 
Decapitation : 

after  failure  of  vermoo,  401, 

Bnum's  decollator  in,  481. 


Decapitation : 

in  embryotomy,  421, 

methods  of,  481, 

Plot's  method  of,  42B, 
Deddua,  61,  68, 138, 183, 

diseases  of,  381. 
producing  abortion,  806,  806. 

fatty  degeneration  of,  181. 

glands  of,  131. 

in  eztn-uterine  pregnanoy,  824. 

t^fitxa,  64. 

reparation  of,  in  puerperal  state,  848, 

terotina,  64, 182, 

cara,  64. 
Decollator,  Braon's,  421. 

use  of,  in  decapitation,  482. 
Deformities,  pelvic,  461  {Md*  pelvis,  oon> 
tracted). 

absence  of  symphysis,  629, 

contracted  pelvis,  461, 

exostosis,  689. 

flattened  pelns,  461,  470,  607. 

ftvctures,  629. 

fiinnel-shsped  pelvis,  684. 

generally  contracted  pelvis,  478. 

irregular  forms  of  contracted  pelvis,  474, 
628. 

kyphotic  pelvis,  614-616. 

Naegele  oblique  pelvis,  610. 

oeteomaladj  pelvis,  626. 

pseudo-osteomaladc  pelvis,  628. 

rachitic  pelvis,  464,  471,  474. 

Bobert's  snchylosed  and  transversely  con- 
tracted pelvis,  618. 

Scholto-rachitic  pelvis,  61'7. 

Bpondolisthetic  pelvis,  680. 
Degeneration : 

adipooerous,  of  fcetus,  802,  804. 

calcareous,  of  cord,  294. 

oalcareous  of  foetus,  302. 

fiitty,  of  foetus,  802. 

hydatidiform,  of  placenta,  898. 

placental,  286. 
Delirium,  in  emesis  of  pregnancy,  126,  709. 
Delivery : 

care  of  patient  after,  828. 

forceps,  preparations  for  use,  in,  868, 

immature,  definition  of,  806. 
treatment  of,  828. 

premature,  definition  of,  806. 
treatments  of,  816. 
Descent  of  foetus,  in  normal  labor,  177. 

of  foetus  in  face  presentation,  198. 
Desquamation,  of  new-bom,  860. 
Development : 

of  anus,  66. 

of  arteries,  69,  70,  78. 

of  bile-ducts,  68. 

of  bladder,  69, 
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Development : 

ofblood,4r,  89. 

of  blood-Te»sola,  47,  69, 70,  73. 

of  bone«,  47,  64. 

ofbnUD,  47,  6S. 

of  cerebellum,  47,  68. 

of  cerebrum,  47,  68. 

of  oolon,  69. 

of  dit;esdve  tract,  47. 

ofear,  67,  76. 

of  epidetmiR,  47. 

of  eyea,  66,  76. 

of  foetus,  62,  7fi. 

of  genito-urinary  organs,  47, 76. 

of  glands,  47. 

of  hair,  47. 

of  heart,  69,72. 

of  intestine,  47,  68. 

of  Jaws,  66,  67. 

of  larynx,  68. 

of  liver,  68. 

of  lungs,  67. 

of  medulla,  68. 

of  mesentery,  68. 

of  mouth,  68,76. 

of  muscles,  47,  64, 

of  naUs,  47,  76. 

of  neck,  76. 

of  nerves,  spinal,  64. 

of  iiosc,  6.'),  76. 

of  (Utupbagus,  68. 

of  optic  tbulunii,  68. 

of  ovum,  8.^,  i>i. 

of  ovarii*,  iio. 

of  organs  of  f^'ncration,  female,  29. 

of  paiicruus,  liit. 

of  plcuro-peritonoal  cavity,  65. 

of  |x>n»,  68. 

of  rectum,  09. 

of  ribs,  76. 

of  scrotum,  76. 

of  Hkin,  47,  64. 

of  »iiiniil  column,  47,  64. 

ot'!<t<>macli,  6». 

of  tmehi'tt,  68. 

oftulH-Tculur  quadrigemina,  68. 

of  uterus,  30. 

of  viigiiia,  SO. 

of  veins,  73. 

of  vcrtebrse,  47,  64. 

of  viscera,  ulx-lominal  and  thoracic,  68. 
Diabetes,  complicating  pregnancy,  ^1. 
Diameters  of  pelvis,  1.18. 

bi.i-ilittc,  158,  4ii4. 

cot^ju^te,  l.W,  466. 

dias(onttl  conjuinitc,  4G5,  466. 

obli<iuo,  158,  4i!5. 

traiLsverne,  ISS,  4'i7. 
Diameters  ol  fetal  head,  172,  174. 


Diorrtuea,  in  pregnanqr,  M. 
Diet,  In  poerpeiBl  itate,  2M. 
Digestion: 

disorders  of,  io  pregnancy,  96,  9*,  W,  Ifl 

of  new-bom  infant,  'iiO. 
Digeative  tmot,  development  at,  47. 
Distal  examination  in  labor,  Sll. 
Digitalis,  use  of,  in  puerperal  fovw,  Ttt, 

in  shock,  641. 

in  tardy  labor,.  468. 
Dilator,  Barnes's : 

in  aoddental  bamorriiage,  tOO. 

in  breech  presentatiooa,  909. 

in  onniotomy,  409. 

in  eclampsia,  874. 

in  faydatidiform  mole,  999. 

in  placenta  previa,  596-690. 

in  prolapsed  Amis,  638. 

in  protraoted  flnt  sti^  of  labor,  4(1,4* 
609. 

in  Thomas's  operation,  446. 

in  vaginal  thrombos,  619. 

to  indttoe  premature  deliveiy,  841. 
DiUtor,  Oill  Wylie'a,  use  of,  197. 
Diphtheritic  patchea : 

in  puerperal  fever,  666,  666,  687. 
Di$eu$  proligenit,  87. 

Diseases,  complicating  pregnaney.  111,  1 
(rti/<pregnancy ,  diiieasffs  complieatiin 

albuminuria,  99. 

amaurosis,  100. 

amblyopia,  100. 

amniotic  fluid,  deficiency  of,  290. 

onsmia,  122. 

anoistlicsiu,  100. 

onomalioH  of  cord,  291  tt  $tq. 

anteflexion,  276. 

antcvcrsion,  276. 

cardiac  diseases,  98,  266. 

cephalalgia,  129. 

cholera,  262. 

chorea,  122,  271. 

coiling  of  cord,  294. 

constipation,  97,  99, 124. 

cord,  anomalies  of,  291. 

oystH  of  conJ,  294. 

dcathrss,  100. 

degenerations  of  cord,  SM. 

diatxrtes,  271. 

diarrhoea,  99. 

dropsy,  122. 

dyspnoea,  98. 

cmes.is,  99, 102, 124,  863. 

emphy.'>ema,  268. 

empyema,  268. 

endometritis  deddua,  381,  388. 

exanthemata,  259. 

face-ache,  100, 129. 

goitre,  98. 
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Dueasea,  oomplicating  pregnanoy : 

heartburn,  188. 

hernias  of  cord,  29S. 

hydatidifoma  mole,  296. 

hydnemia,  97. 

hypertrophy  of  heart,  98. 

hysteria,  123. 

icterus,  864. 

inoontinence  of  urine,  97. 

ln<UgeBtion,  99,  128. 

maceration  of  foetus,  801,  889. 

malarial  fever,  868. 

mania,  100, 128. 

mummification  of  fcetua,  800. 

nausea,  99, 108, 124. 

neuralgia,  97,  100, 188. 

oedema,  129,  128,  276. 

palpitation,  122. 

paresis,  100. 

pelvis,  contracted,  461. 

phthisis  pnlmonalbt,  268. 

placental  diseases,  286. 

plethora,  97. 

pleurisy,  868. 

pneumonia,  acute  lobar,  267. 

prolapse  of  uterus  and  vagina,  879. 

pruritus,  100, 128. 

relapsing  fever,  268. 

retroflexion,  276^ 

retroversion,  276. 

rubeola,  260. 

salivation,  99, 102, 125, 188. 

scarlatina,  260. 

small-pox,  259. 

syncope,  100, 122. 

syphilis,  269. 

tumors,  uterine,  587. 

typhoid  fever,  868. 

typhus  fever,  263. 

varicose  veins,  128. 

variola,  259. 

vertigo,  182. 

vomiting,  99,  102, 184,  868. 
Diseases,  relations  of  zymotic,  to  puerperal 

fever,  687. 
Displacements,  of  uterus,  134,  276,  277,  878, 

807  {eid«  uterus,  displa<»ment8  of). 
Diznness,  in  pregnancy,  lOU. 
Dolort  pruagietttit,  187. 
Dorsal  plates,  48,  62. 
Double  uterus,  83,  276,  586. 
Douglas,  eul-dt-tae  of,  9, 15. 
Douche,  uterine,  694,  697. 

in  abortion,  317,  319,  388. 

in  hydatid  mole,  800. 

in  post-partiim  hsemorrhage,  580,  586. 

In  puerperal  fever,  697,  699. 
Douche,  vaginal : 

in  abortion,  820. 


Douohe,  vaginal : 

in  placenta  prtevia,  699. 

in  pregnancy,  121. 

in  protracted  first  stage  of  labor,  458,  498. 

in  pruritus,  129. 

in  puerperal  hemorrhage,  588. 

in  puerperal  state,  826,  258,  619,  688,  694. 

in  retained  placenta,  688. 

to  prevent  puerperal  fever,  694,  697,  707. 

to  produce  premature  delivery,  844, 846, 848 
Drainage,  in  Cesarean  section,  488. 
Dress,  in  pregnancy,  180. 
Dropsy: 

complicating  pregnancy,  97, 188. 

of  amnion,  104,  288. 
obaouiing  pregnancy,  104. 
Dry  labor,  461. 
Ducts: 

lactiferous,  846. 

ofMaUer,  80. 

Wolffian,  80. 
Pudut,  arttriotut,  72,  74,  75,  850. 

after  birth,  250. 
Puttiu,  vtnofM,  78. 
Duration  of  pregnancy,  114. 
Duvemey,  glands  of,  6. 
Dyspnoea,  in  pregnancy,  98. 
Dystocia,  650  d  uq.  (vidt  labor,  painfU,  ob- 
structed, and  tardy). 

flnm  fetal  emphysema,  549. 

ftom  double  monsters,  650. 
Dysuria,  firom  retroflexion  of  gravid  uterus, 
with  incarceration,  277. 

Ears,  development  of,  67,  76. 
Echinocoooi,  vaginal  atresia  ftom,  684. 
£olamp«ia,  561. 

albuminuria  in,  565. 

bromides  in,  571. 

cathartics  in,  571. 

cerebral  aneemia  in,  569. 

chloral  in,  671  e<  uq. 

chloroform  in,  673  et  ttq. 

clinical  history  of,  561. 

definition  of,  561. 

etiology  of,  564. 

in  cholera,  868. 

in  placenta  pmvia,  698. 

mania  in,  709. 

morphia  in,  573. 

oedema  of  brain  in,  668. 

patholog}-  of,  664. 

phlebotomy  in,  572. 

prognosis  in,  564. 

symptoms,  premonitory,  of,  661. 

terminations  of,  563. 

treatment  of,  570. 

unemia  in,  565. 

venesection  in,  678. 
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BbiI»7d 

flimdiaan  of,  71. 
«leT«l>H«iiant  of,  6t 

WMOiilmMat  o(^  60. 
Xmbtydogj,  M. 
SBl)i7«nl*  HWt,  48,  «•,  n. 
SnbiyotoiiiA : 

ofP.ThaiaM,<IH,4M. 
InttTOtomy,  4M,  4M. 

dtoaidtatian  In,  4S1. 

exenteration  in,  4S0. 

indications  for,  4S0. 
Emeeia: 

induotion  of  abortion  for,  186,  S48,  MU. 

in  incaroentlon  ofretroflexed  ntenu,  8T7. 

in  pregnancy,  9t,  108, 18i,  168. 
treatment  of,  186-188. 

in  puerperal  fever,  671,  67S. 

in  rapture  of  utem*,  608. 

narootica  in,  186, 186. 
Emphysema : 

eomplicatin;  prejnuinoy,  868. 

fetal,  causing  dystocia,  549. 

Bub-peritoneal,  in  ruptors  of  ntenu,  608. 
Empyeina : 

complicating  pregnancy,  868. 
Enoephaloccle,  congenital,  648. 
Endocarditis : 

in  pregnancy,  865. 
Endochorion,  68. 

Endooolpitis,  in  puerperal  fever,  646,  669. 
Endometritis,  in  puerperal  fever,  646,  669. 
Endometritit  dtcidua,   complicating    preg- 
nancy, 281. 
Sndonutritit  decidua  eatarriaUi,  or  kfdror- 

rhaa  gravidarum,  284. 
EndomOritit  dtcidua  eironica  Hf^mt,  888, 


,  in  later,  Stt. 
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fa  nwDiwHMi  of  faf,  «WI. 

In  i^andi  aFMr*l%  !•. 
tB|jindi«f«tM«,]a. 
.«f  «ni7,  M,  tC 
of  oran,  V« 
«ftnHII,41. 
XnetOi^: 
«HTiad,at. 

flrraUoFiuitaU,ti,«. 

of  y^fiaii.  bolba,  6. 

ovuion  (tteontiMl),  ST* 

ntnine  (UwoMlied),  M. 

vi«iHa,lA. 
Agot: 

oQntRdndlQttkNH  fiv,  te] 

lndiMtloMftr,in] 

phjrridogied  action  oi;  4M. 

we  o^  after  nonnal  liAor,  t 
in  atwrtiott,  MM,  no,  «tr, ) 
in  hydatid  mote,  SM,  ao*. 
in  long  iaoond  stag*,  4M. 
in  parturition,  986,  486. 
in  placenta  prvvia,  696,  G9t. 
in  poit-parlum  hcmorrha^{e,  578. 
In  protracted  fint  Btage  of  I^MT,  4H,  4M> 
Ergotine,  for  variooae  veins,  18S. 

in  abortion,  880. 
Erosions,  on  cervix,  in  pregnanqj-,  88. 

in  puerperal  state,  844. 

treatment  of,  124. 
Erotomania,  709. 
Eiyaipelas,  how  related  to  poerpml  fcn^ 

668,  663,  666,  687. 
Ether: 

in  abortion,  818. 

in  amemia,  cerebral,  58S. 

in  Ceesarean  section,  486. 

in  embolism,  pulmonary,  641. 

in  forceps  delivery,  869. 

in  labor,  228. 

in  lacerations,  616. 

in  luusea  of  pregnancy,  184. 
Eunuchs,  female,  genital  organs  of,  161. 
Eustachian  valve,  71 ,78. 
Evolvtio  eondvplicato  eorpor$,  (69. 

prognosis,  660. 
Evolution,  spontaneooB,  668. 

etiology  of,  669. 

mechanism  of,  669. 
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Ezaminttion  of  potiant  tn  labor : 

method  of  ooodaotiiig,  111-118,  SlI. 
Exanthemata  in  preipianoy,  859. 
Kxenteration,  in  embryotomy,  490. 
Steatatio: 

nelo-uUrina,  16. 

tfieo-uUrina,  16, 
Exercise,  in  prefpiancy,  121. 
Exhauation,  nerve  and  shook,  6S9. 

treatment,  MO. 
Exochorion,  58. 

Exostoais,  pelvic  defonnity  from,  639. 
Expreaaion  of  plaoenU : 

by  Cridi't  method,  234. 
in  irregular  peina  of  third  stage  <tf  labor, 
466-457. 

of  head,  in  labor,  317. 
Expulaion,  spontaneoiu,  669. 
Extension,  of  fetal  head,  in  normal  labor, 
183. 

of  fetal  head,  in  faoe  preaantottons,  198, 
External  rotation : 

m  fiuse  presentations,  194. 

in  normal  labor,  184. 
Extraction  of  foetus : 

after  perforation,  407,  417. 

by  breech,  in  breeoh  preaentationa,  878. 

by  feet,  in  breeoh  preaentationa,  875. 

by  forcepa,  in  breeoh  casaa,  879. 

in  Csaarean  aection,  428. 

in  foot  and    breeoh  preaentationa,  878, 
890. 

in  pelvic  preaentationa,  878. 

in  real  or  apparent  death  of  mother  in  jng- 
nancy  or  labor,  841. 

relief  of  arma  in,  885. 
ExtiBOtion  of  trunk  in  breeoh  oaaea,  875. 
Extra-utarine   pregnancy   {vids  pregnanqy, 
extra-uterine),  828. 

abdominal,  834,  829. 

oolbqwe  in,  881. 

deilnition  of,  824. 

diagnoaia  of,  882. 

electricity  in,  836. 

elytrotomy  in,  885. 

hamorrhage  in,  881, 

interstitial,  827. 

mummifioation  in,  881. 

ovarian,  824,  829. 

peritonitia  in,  831. 

aecondaiy,  880. 

aymptoms  of,  880. 

terminationa  of,  881,  889,  840. 

tubal,  824. 

tubo-abdominal,  829. 

tnbo-ovarian,  329. 

treatment  of,  834. 

(a)  in  caaea  of  early  gestation,  384. 

(b)  in  oaaea  of  advanced  geatation,  837. 


Extra-uterine  pregnanoy,  treatment  of: 

(e)  in  oaaea  of  geatation,  after  death  of 
fbetoa,  889. 
Eyea,  development  of,  86,  78. 

Face,  development  of,  66,  80. 
Faoe-preaentationa  (vide  preaentationa,  doe), 
176, 190, 192, 

abnormal  meohaniam  of,  194, 

causes  of,  190,  477,'488, 

configuration  of  head  in,  196. 

craniotomy  in,  406. 

descent  in,  192. 

diagno^  of,  197. 

external  rotation  in,  194, 

extension  of  ibtal  head  in,  199, 

flexion  of  foetus  in,  194. 

frequency  of,  190. 

heart-aounda  in.  111. 

mechaniam  of,  193. 

membranea,  preaenratiott  of,  in,  188, 

miataken  for  breech,  197. 

prognosis  in,  197. 

prolapse  of  cord  in,  626. 

rotation  of  foetua  in,  184. 
Faoe  presentations : 

treatment  of,  198,  462. 
Faco-ocbe,  in  pregnancy,  100, 129. 
Fallopian  tubes,  19. 

ampulla  of,  20, 

anatomy  of,  19, 

cylindrical  ciliated  epitheUnm  in,  38,  884, 

fecundation  in,  43. 

fimbria  of,  20. 

in  extra-uterine  pregnancy,  884. 

isthmus  of,  20. 

non-erectility  of,  41. 

oitiitm  aidominaU  of,  20. 

position  of,  in  pregnanoy,  87. 
Famine,  causing  abortion,  806, 
Foradisra: 

in  asphyxia,  634. 

in  emeais  of  pregnancy,  124. 

in  extra-uterine  pregnancy,  886. 

in  pott-paHum  hemorrhage,  583. 
Fascia,  pelvic,  168. 
Fat,  in  abdominal  wall,  obscuring  pregnant^, 

no. 

Fatty  degeneration  of  foetus,  803. 
Fecundation,  43. 

changes  in  orum  after,  44. 
Feeding,  artificial,  of  infanta,  356. 

natural,  of  infanta,  254. 
Fteces,  of  infants,  251. 
Fever : 

-cot,  use  of,  in  puerperal  fever,  705. 

malarial,  complicating  pregnancy,  268. 
complicating  the  puerperal  state,  68& 

milk,  247. 
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Fever: 

puerperal,  644  {vid4  poerpenl  fever). 

relapsing,  in  prcfpiancy,  268. 

typhoid,  in  pregnancy,  263. 

typlius,  in  pregnancy,  263. 
fibroid  tumora,  diiferential  diagnosia  of,  trom 
pregnancy,  109. 

of  plaoonta,  287. 
Fillet,  uae  of,  in  version,  400. 

in  breecli  and  foot  cases,  879,  S8S. 
Fimbria: 

ovariat,  49. 

of  Fallopian  tube,  20. 
Fiaaure  of  nipple,  716. 

treatment  of,  716. 
Fistula  caused  by  oonteaoted  pelvia,  486. 
Flattened  pelvis,  461. 

non-racbitic,  470. 

raobitio,  471. 
irregular,  474. 
Flatulence  in  pregnancy,  120. 
Flexion  of  fetal  head : 

advantages  of,  179. 

in  face  presentations,  194. 

in  normal  prenentations,  177. 
Floor,  pelvic  or  perineal,  166. 
Fluctuation,  uterine,  in  pregnancy,  109. 
Fluid,  amniutio,  61. 

anomalies  of,  288. 

composltiou  of,  01. 

delicicocy  of,  2!iO. 

olwcuring  prcjfnancy.  111. 
Ta-tua: 

abdominal  enlargement  of,  obstructmg  de- 
livery, 649. 

abnoriQalitics  of,  obstructing  labor,  545. 

abnormalitiu«  of,  obstructing  delivery  of 
trunli,  548. 

a<lipocerous  elmnge!)  in  retained,  302,  304. 

anasarca  of,  causing  drstncia,  549. 

a.>H:ite8  of,  o'ostructing  deliver}',  648. 

at  term,  78, 171. 

attitude  of,  81  et  ttq. 

causes  of  death  of,  805. 

circulation  of,  71,  78. 

conflituration  of,  in  breech  presentations, 
208. 

conconital  hydrocephalus  of,  .546. 

cord  of,  anomulle!<  and  dixouscs  in,  291. 

cranium  of,  79,  171,  449,  545. 

dead,  retention  of,  «»  vUro,  300. 

death  of,  114,  805. 
fmm  torsion  of  cord,  294. 
indicating  abortion,  34.'5. 
producinif  abortion,  305. 

degeneration,  calcareous,  of,  302. 
fatty,  of,  W>2. 
of  liver  of,  549. 

descent  of,  m  labor,  177. 


FoBtoa: 
development  of,  62,  75. 

in  suocesdve  months,  78. 

in  first  month,  76. 

in  second  month,  76. 

in  third  month,  76. 

in  fourth  month,  77. 

in  fifth  month,  77. 

in  sixth  montli,  77. 

In  seventh  month,  77. 

in  eighth  month.  77. 

in  ninth  month,  78. 

in  tenth  month,  78. 
diagnosis  of  death  of,  114. 
diameters  of  head  of,  178,  174. 
diseases  of,  obstructiug  delivery  <tf  iti  head, 
646.' 

producing  abortion,  806. 
enoephalooele  of,  olkstruoting  labor,  648l 
extraction  of: 

by  breech,  876. 

by  feet,  876. 

in  breech  and  foot  presantattons,  STt, 
390. 

in  Cesarean  section,  428. 

in  craniotomy,  407. 

In  pelvic  presentations,  878. 

instrumenta  for,  403,  408. 

with  head  at  brim,  886. 
face  of,  SO. 

fatty  deiteneration  of,  302. 
fontanclles  of,  80, 171,  189. 
flexion  of,  in  labor,  177,  194. 
funis  of,  anomalies  in,  291. 
habitual  death  of,  as  cause  for  inducing 

abortion,  343. 
head  of,  at  term,  79,  113,  171  {vitU  head, 

fetal), 
heart -sounds  of: 

in  breech  presentations.  111. 

in  face  presentations.  111,  197. 

in  head  presentations,  111,  169. 

in  hydatidifonn  mole,  298. 

in  hydramnion,  290. 

in  pregnancy,  105, 109,  111. 
hydrocephalus  of,  obstructing  labor,  544. 
hydrothorax  nf,  obstructing  lulrar,  646. 
in  extra-uterine  pregnancy,  388. 
in  first  month,  75. 
in  second  month,  76. 
in  third  month,  76. 
in  fourth  to  eighth  month,  77. 
in  ninth  to  tenth  month,  78. 
lanugo  of,  77. 
length  of,  at  term,  78. 
liver  of,  fatty  degeneration  of,  649. 
maceration  of,  301,  339. 
meconium  of,  78,  205,  250. 
monstrosities  developed  fVom,  560. 
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FoBtua: 
moTements  of,  in  pngnanq^,  84,  108, 109, 
114. 
active  and  pasuve,  104, 109. 
in  hydatidifonD  mole,  898. 
miimmiflnation  of^  300. 
pt^yraetut,  288. 
posiUoDS  of,  81, 184. 
olasnfioation  of,  ITS. 
flnt,84. 

in  multipane,  84. 
io  pluripane,  84. 
ocdpito-poatehor,  181, 185. 
prescDtations  of  {vide  preaentationB),  81. 
pressure-martu  on  head  of,  486. 
patrefaction  of,  in  retention  of,  800, 808, 810. 
releaae  of  anna  of,  885. 
mention,  in  uttn,  of  dead,  800. 
rotation  of,  in  labor,  180. 
riae  of,  in  aoooeaaive  montha,  76  d  *tj. 
antuna  of,  80. 
tofts  of,  64,  56. 

tmwHa  of  tfunlt  of,  obatniotang  labor,  660. 
urine  of,  61,  851. 
Temiz  caaeoaa  of,  77,  78. 
weight  of,  at  term,  78. 
VoUidea,  Graafian,  88,  85  (tide  Graafian  fbl- 
lides). 
■ebaoeoua,  of  areola,  96, 107. 
FontaneUea,  80, 171, 18«,  189. 
large,  80, 171. 
■maU,  80, 171. 
foot  preaentations,  176. 
diagnosia  of,  805. 
extraction  in,  878-890. 
management  of  cord  in,  884. 
jForamen  omU,  71,  75,  860. 
after  birth,  851. 
Talve  of,  78. 
Foramen,  obturator,  166. 
FoTcepa,  853. 
action  of,  857. 

ancathetica  in  appUoatkn  of,  869. 
application  of,  868,  869. 

to  after-coming  head,  889. 
at  the  pelvic  brim,  866. 
at  tlw  pelvic  outlet,  859. 
blades,  introdootion  of,  868,  «7. 
breech,  of  Milea,  879. 
Chaniberlcn'ii,  354. 
Chapman's,  854. 
contrasted  with  vereion  and  craniotomy, 

489<<«S7. 
craniotomy  of  HeigB,  modified,  417. 
deliveries  by,  preparation  for,  859. 
Hodge's,  857. 
history  of,  858. 
indications  for,  868,  861,  641. 
at  pelvic  outlet,  859. 


Foroepa: 

in  contracted  pelvis,  498,  504,  608. 

in  craniotomy,  408. 

in  eclampsia,  674. 

in  face  presentations,  378. 

in  foot  and  breech  presentations,  879. 

in  multiple  pregnancy,  837. 

in  oocipito-poAterior  positions,  871. 

in  prolapse  of  Amis,  688. 

in  protracted  second  stage  of  labor,  468, 
454,456. 

in  placenta  pmvia,  698. 

in  rupture  of  uterus,  609. 

introduction  of  blades  of,  868,  867. 

in  vaginal  prolapse,  880. 

in  vaginal  thrombus,  619. 

Lovret's,  366. 

locking  of,  868. 

long,  356. 

liudi's  modification  of  Tamier's,  870. 

Naegele'g,  856. 

operation  of  introduction  of,  868,  867. 

ovum-,  use  of,  in  abortion,  881. 

preparation  for  delivery  by,  868. 

removal  of,  866. 

selection  of,  864,  867. 

short,  854. 

Simpson's,  856,  871. 

Bmellie's,  865. 

Tamier's,  369,  508. 

Tamier's,  modified  by  Iiuak,  870. 

Taylor's,  at  brim,  869,  609,  674. 

Taylor's  narrow-bladed,  869,  408. 

time  for  application  of,  361. 

traction  on,  direction  of,  864,  871,  878. 

Volsella-,  480. 

Wallace's  367. 

White's,  867. 
Forces,  expellent,  action  of,  148. 

anomalies  of,  448. 
Fornix,  9,  618. 

Forehead,  spots  on,  in  pregnancy,  99. 
Fossa,  nasal,  development  of,  65,  76. 
Fowler's  solution  in  nausea,  186. 
Foarchette,  4. 

Fractures,  causing  pelvic  defomUtieB,  689. 
Htnulum  elitoridi;  4. 
Hwiulum  vu2e<z,  4. 

in  pregnancy,  118. 

laceration  of,  in  labor,  141. 
Frontal  process,  66,  66. 
Fundus  of  uterus,  18. 

development  of,  31. 
Fungi  in  milk,  858. 
Fungi  in  septictemia,  656. 
Funic  soufile,  107. 
Funis,  59,  76  (vidt  cord,  umbilical). 

anomalies  of,  891  tt  teq. 

arteriea  of,  60. 


786 


ma. 


Fanii: 
calcanoua  defnmatioa  of;  Mk 
flare  of,  in  inCuiti,  SU. 
ooiUug  of,  ;tM. 

diMMMor,SM. 

•zpraMica  of,  6tt. 

fonnatioii  oi^  50. 

AiUjr  developed,  SI. 

baounlMg*  from,  4M. 

bernias  of,  2tn. 

in  puerperal  tUte,  UO. 

knoto  in,  X»8. 

leoentioB  of,  in  preaiptote  labor,  ti». 

length  of,  61. 

manaifsment  of,  in  bfceeh  prewntetion,  8M. 

maripnal  inaeition  of,  8M. 

prolapM  of,  6S1-<S7. 

di^puti*  of,  tfH. 

proipuMli  of,  681. 

traetmentof,  683. 
pontural,  6M^ 
repoution  of,  at  d  mj. 

bj  inetmmente,  6il6. 

by  poetunl  treatment,  6M. 
■bortneai  of,  oaoaing  dyitoda,  65S. 
louffle  in,  107. 
■tenoaia  of  reraela  of,  8M. 
•tructnn  of,  61. 
t<>niion  of,  201. 
tying,  in  labor,  219,  688. 
vein  of,  60. 
veRselii  of,  60. 
Funnel-«lui|><!<l  pelvia,  SS4. 

Galactncele,  720. 

GaUctorrhcta,  714. 

Galvaniiini,  in  i-xtrs-vitcrine  pregnancy,  835. 

Galvanization  to  produoo  premature  labor, 

848. 
Oalvano-cautcry,  in  Thomaa's  operation,  447. 
Ganglia  on  uterine  ncrvea,  86. 
Ganglion,  cervical,  28. 

in  pregnancy,  86, 182. 
Gangrene,  bacteria  in,  662. 

from  (sdcma  of  pregnancy,  128. 
Gantrotomy  (riJt  Oa-Hsreun  iieoUon): 

in  uterine  rupture,  610. 
Gauze,  i'Klofnmi,  in  puerperal  state,  695. 
Gelatine  of  Wharton,  6fi,  77. 
(klKcmiuin,  in  face-ache,  129. 
Generation  : 

anatomy  of  female  ortrans  of,  1. 

development  of  female  organs  of,  29, 47,  76. 
Genital  canal : 

atreaia  of,  531 . 
aymptomn  of,  586. 

rupturoK  of,  603. 

uterine  atresia  of,  634. 


Ocoittlt 

Tuivar  Miwii  tt,  UL. 
GenniiialiT*  aint,  ai. 


,m. 


diKappaanooa  a<;  4t. 
OciUM  IB  pnerpcnl  fcw,  i 

hwteiU,  CM  tt  mg^  CM. 

mkroeoeei,  MS^aif. 
Gin  Wylie'a  maHant  oTa 
0landmtm  it^itmlwrn: 

GUnda: 

ButboUn'a,  C 

CKrrial,19. 

deddnai,  1(1. 

Davemajr'a,  C 

UbU>,B. 

nuuDinuT,  mstoBT  Mid   flhMMi  < 
pnpuaey,  M,  W,  lOS,  M7,  IM^I 

mooona,  of  the  mlTm,  S. 

mHivr,  Mtiritr  of,  in  ymfprnrnj,  N 
107, 1»,  128. 

■ebaoeona,  of  the  nynphB,  t. 
of  areote,  M. 

thynrid,  diangaa  in,  daring  jngaatt, 

vulvar,  mnoooa,  5. 

vulvo-vaginal,  168. 

uterine,  18. 
pott-parlum,  243. 
Olant  rtitoridit^  8. 
Graaflon  follicles,  28, 16. 

developed,  8S. 

ditna  proligtnu  in,  87. 

macula  of,  89. 

mtmbrana  jfranvloto  of,  88. 

mtmirana  propria  at,  88. 

number  of,  88. 

stigma  of,  89. 

thtca/olliculi  of,  87. 

tunua/ibrota  of,  87. 

tuniea  propria  of,  87. 

young,  88. 
Gra\id  uterus : 

anteflexion  of,  276. 

anteversion  of,  276. 

hernia  of,  280. 

prolapse  of,  279. 

retroflexion  of,  124,  ifie-,  807. 
with  incarceration,  277,  853. 
treatment  of,  278. 

retroversion  of,  124,  276. 
Gravitation,  oaosing  head  preaentatkni 
Guarona,  in  cephalalgia,  129. 

Hair,  development  of,  47. 
Hallucinations,  in  cmesis  of  pragnaney, 
Iland,  selection  of,  for  version,  896,  89< 
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HMe-lip: 
oomplictted,  <8. 
double,  S6. 
siiigle,  66. 
Head,  fetal,  79, 171. 
after-ooming,  forceps  applied  to,  S89. 

perforation  of,  407. 
articolatioiu  of,  with  spine,  lit. 
at  term,  171. 
base  of,  171. 

oonfigaration  of,  in  vertex  preaentatioos, 
186. 
in  brow  presentations,  200,  201. 
in  breech  prosentations,  208. 
in  contracted  pelvis,  435. 
in  face  presentations,  193. 
descent  and  extension  of,  in  &ce  presenta- 
tions, 192. 
descent  and  flexion  of,  in  labor,  177. 
diameten  of,  172, 174. 
diseases  which  obstruct  deUvet7  of,  546. 
entrance  of,  into  pelvis,  170, 177. 
extension  of,  in  labor,  183. 
external  rotation  of,  in  labor,  184. 
external  rotation  of,  in  face  presentations, 

194. 
extraction  of,  in  breech  cases,  887. 
flexion  of,  in  face  presentations,  194. 
fontanellos  of,  80,  81,  171,  189. 
moldinj;  of,  in  vertex  presentaUons,  186. 
presentations,  81-84,  176. 

heart  sounds  in,  111. 
restitation  of,  184. 
rotation  of, 
in  breech  presentations,  -306,  208,  884. 
in  brow  presentations,  3i)0. 
in  face  presentations.  111,  197. 
in  normal  labor,  180,  184. 
in  vertex  presentations,  180, 184. 
scalp-tumor  on,  187, 196. 
sinking  of,  118. 
vaalt  of,  171. 
Headache  in  pregnancy,  129. 
Heart: 
development  of,  69,  72. 
diseases  of,  complicating  pregnancy,  266, 

808,  843,  852. 
hypertrophy  of,  in  pregnancy,  98. 
sounds,  fetal,  in  prcpriiancv,  105,  109,  111, 
888. 
disappearance  of,  in  pregnancy.  111. 
efToct  of  pains  on,  105. 
frequency  of,  in  the  sexes,  106. 
maximum  intensity  of,  106. 
in  hydramnion,  290. 
Heart-bum  in  pregnancy,  128. 
Hemicepbalus,  5.53. 
Hemispheres,  cerebral : 
development  of,  47,  63. 
47 


Htemorrhage : 
accidental,  688,  690,  S99. 
ooncealed,  699, 
external,  699. 

fVom  cervical  laceration,  612, 
from  normally  implanted  placenta,  699. 
in  abortion,  809,  810,  821,  847. 
in  Ctesarean  section,  control  of,  427. 
in  contracted  pelvis,  484,  487. 
in  extra-uterine  pregnancy,  881,  840. 
in  labor,  third  stage  of,  141. 
in  pUcenta  pravia,  690,  592,  698. 
in  Thomas's  operation,  445,  447. 
internal,  699. 
in  vaginal  thrombus,  619. 
poit-partum,  676. 

causes  of,  276,  577,  612,  614. 

chloroform,  eflect  of,  on,  229. 

disturbances  of  contractility  as  cause  of, 
677. 

^sturbances  of  retractility  as  cause  of, 
677.. 

disturbances  of  thrombua-formatran,  caus- 
ing, 678. 

electricity,  use  of,  in,  682. 

in  contracted  pelvis,  488. 

in  double  uterus,  276. 

in  forceps-deliveries,  866. 

in  hydinmtiion,  390. 

in  lacerations,  614. 

in  multiple  pre;,'nancy,  286,  288. 

in  placenta  prsevia,  592. 

in  premature  labor,  806,  809,  816,  821. 

in  precipitate  labor,  449. 

intra-uterine  ii^ections  in, 
of  iron,  580. 
of  iodine,  581. 

methods  of  producing  uterine  retractions  • 
in,  682. 

methods  of  producing  uterine  contractions 
in,  679. 

normal  agencies  for  checking,  676. 

outlying  causes  of,  578. 

transftision  of  blood  in,  684. 

transfusion  of  milk  in.  634. 

treatment  of.  .575,  678,  614. 

treatment  of  cerebral  anoemia  in,  688. 
puerperal,  585. 

treatment  of,  586. 
unavoidable,  690,  599. 
vinegar  in,  581. 
n^morrhoids,  in  prejSBoncy,  138, 187. 

in  puerperal  state,  254. 
Hernia : 
congenital,  68,  550. 
of  cord,  293. 
of  gravid  uterus,  280. 
of  vagina,  atresia  from,  538. 
ffiatui  laeralit,  148. 
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Hilum,  of  ovary,  22. 

Hips,  widening  of,  in  pregnancy,  M. 

Ilod^je's  forceps,  857. 

Hook: 

blunt,  379,  418. 
in  breech  and  foot  cases,  3T9,  864. 
in  craniotomy,  41S. 

Braun's  decapitutlnK,  421. 

Bamabotliain's  decapitating,  422. 

Taylor'e,  418. 
noapitals,  maternity,  $91. 
Hottentot  apron,  4. 
Hour-glaiiB    contraction    of    uterus,   226, 

428. 
Hydatidiform  mole,  238,  296. 

anatomy,  morbid,  of,  296. 

diagnosis  of,  299. 

etiology  of,  297. 

prognosis  of,  299. 

symptoms  of,  298. 

treatment  of,  299. 
Hydatids,  pelvic,  causing  atresia,  634. 
Hydremia  of  pregnancy,  97,  122,  276. 
Uydramnion,  104,  288. 

as  cause  of  precipitate  labor,  2!iO. 

as  cause  of  tardy  labor,  451,  462. 

diagnosis  of,  290. 

etiology  of,  288. 

indicating  abortion,  343. 

obncurinit  prev'iiuiicy,  104,  111. 

proynosis  of,  2!"). 

Byini)ti>iiis  and  utim*  of,  asB. 

trcuuneiit  of,  tOo,  452. 
in  lulxir,  4M. 
nydroc«|)lmlu8,  .'546. 

diaiirnostrt  of,  .'»4(). 

ctioloiry  of.  r>4«. 

foUdwinc  premature  lalior,  341. 

mceliunisin  of  lalior  in,  .'i47. 

morbid  amitoiny  <if,  54i!. 

protftioKis  in,  't-il. 
Ili/flrorrhini  grucid^intm^  284. 
llvdrothiirttx : 

fital,  (lb^trllotine  labor,  54S. 
Ilyiiiinc  of  pri'gnuncy,  12ii. 
Ilynu'n : 

anatomy  of,  6. 

aiDiulnrit,  7. 

crihriformi*,  7. 

JimfirUttuft^  7. 

impfr/ortttxu^  7. 

in  pregnancy,  113. 

in  pui'ri>orul  stutc.  '.'49. 
nyn.<cyunius,  in  in.ioninia,  12'.'. 
IlyiK'ni'niia,  venous,  in  preirnancy,  122. 
lIy|icn>aniio,  V17>. 
Hy]K'rtriipliy  : 

of  uterine  niueous  memlnaue,  causing  abor- 
tion, 307. 


I  Hysteria : 

I      in  pregnancy,  122,  708. 
Hysterotomy,  424  {tidt  CsaamD  MClion). 
in  liemia  of  uterus,  isSl. 

Ice,  use  of,  in  nausea  of  pregnaoey,  Ut, 
126. 

in  hemorrhage,  680. 
Icterus: 

neonatorum,  S50. 

in  pregnancy,  264. 
Ueus: 

duo  to  rctroflexed  gravid  oteras,  S77. 
Hia,  anatomy  of,  149,  ISO,  162,  464. 
Imperforate  anus,  65,  255. 
Impregnation,  42  {cid*  fecundation). 
Incarceration  of  retroflezed  gisvid  utens, 
277,  852. 

of  prolapsed  uterus,  280. 

treatment  of,  277,  852. 
Incisor  process,  65. 

Incontinence  of  urine,  in  pregnancy,  97,  ST7. 
Incubator : 

Cr«d<'s,  849. 

TamieHs,  850. 
Jnaiia  uUri,  451. 

causes  of,  279,  290,  451,  69S. 

treatment  of,  452. 
Infant,  now-bom,  2.50. 

artificial  fcedmi^,'  of,  256. 

bath  of,  as."). 

breasts  of,  i'A. 

caput  lucceil'iiiiiim  of,  187,  196,  250. 

cardiac  ventricle  of,  250. 

care  of,  255. 
after  atwrtion,  .%2. 

care  of  cord  of,  255. 
of  bottle  of,  'J.'iS. 

ohungCB  in  cireulation  of,  220,  250. 

cord,  Intc  liirati'n  of,  in,  219. 

circulation  iA\  iilTected  by  thoradc  aspira- 
tion, 'I'-Li. 

digestion  ol,  2.')0. 

ductus  arteriosus  of,  260. 

fieces  of,  251. 

foramen  ovale  of,  250. 

icteru>  ol'.  2.10. 

loss  of  weight  of,  251. 

moutli  of,  care  of,  256. 

navel  of,  250. 

nursing  of,  254. 

ophthalmia  of,  720. 

selecting  wet-nurse  for,  256. 

skin  of,  260. 

sprue  in,  'J.I'J.- 

tumor  on  pri'scnting  part  of,  260. 

umbilicus  of,  2M. 

urine  of,  2.W,  251. 

weight,  loss  of,  in,  251. 
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Infectioua  diaeases : 

complicating  pregnancy,  269, 
Infundibulum  tuba,  42. 
Inoculation,  causing  puerperal  fever,  688. 
Iigections: 
between  uterus  and  ovum,  to  produce  abor- 
tion, 844. 
hypodermic, 
in  aneemia,  cerebral,  583. 
in  embolism,  pulmonary,  840. 
intra-utetine,  in  poit-paHum  beemorrhage, 

680. 
intra-uterine,  in  puerperal  fever,  697,  699. 

in  puerperal  haemorrhage,  686. 
vaginal, 
after  removal  of  retained  placenta,  688. 
in  protracted  itrst  stage  of  labor,  468, 498. 
to  produce  abortion,  344,  S49,  848. 
to  prevent  puerperal  fever,  694,  697. 
Insalivation  in  pregnancy,  99,  102,  107, 126, 

128. 
Insanity : 
in  pregnancy,  100, 122,  708. 
of  lactation,  70S,  Til, 
puerperal,  708. 
Insertion : 

marginal,  of  cord,  294. 
Insomnia  in  pregnancy,  129. 
Insufflation : 

in  atphyxia  tuonatorum,  638. 
Intermaxillary  process,  65. 
Internal  version,  896, 
Interstitial  pregnancy,  827, 
Intestine : 

development  of,  47,  51,  68. 
Intoxication,  putrid,  660. 
Invtrtio  uteri,  600. 

treatment,  601. 
Involution,  uterine,  241, 
Iodine,  iiqection  of,  697. 
in  poft  partum  hsemorrbase,  661, 
in  puerperal  heemorrbage,  586, 
Iodoform,  in  pelvic  abscess,  707, 
Iodoform  gauze,  use  of,  po«t-partum,  695, 697. 
Iodoform  suppositories,  in  puerperal  state, 

694,  7uO. 
Iron,  697. 
injection  of,  in  potl-paHum  haemorrhage, 
690,  618. 
in  puerperal  hemorrhage,  580. 
in  albuminuria,  671. 
in  chorea,  272. 
in  hydatid  mole,  300, 
in  pregnancy,  122,  129. 
in  vaginal  thrombus,  619, 
Iscbia,  anatomy  of,  151, 

spine  of,  151. 
Ischio-coccygcus,  167. 
Iscbio-cavemosus,  168, 169. 


Ischuria,  in  va^nal  thrombus,  617, 
Isthmus  of  Fallopian  tube,  20,  48. 

Jaundice : 

in  new-bom  child,  250, 

in  pregnancy,  264. 
Jaws,  development  of,  66,  67. 
Joints : 

anchylosis  of  fetal,  obstructing  labor,  650. 

mobility  of  pelvic,  in  labor,  166,  278. 

pelvic,  151,  273. 

sacro-iliac,  151, 

Kibble's  cot : 

use  of,  in  puerperal  fever,  706, 
Kidneys : 
cystic  degeneration  of  fetal,  649, 
diseases  of,  indicating  abortion,  862. 
pathological  changes  of,  in  eclampsia,  563 
Huq. 
Kiesteine,  102. 

Knee,  diagnosis  of,  ftom  elbow,  805. 
I  Knots  in  umbilical  cord,  898. 
Koch's   experiments   regarding   septictemia, 

■660. 
Koumyss,  in  cmesis  of  pregnancy,  126. 
Kyphotic  pelvis,  476,  514-616. 

Labia,  changes  in,  during  pregnancy,  lit,  Ifff. 
Lnhia  m(\jora,  2,  76. 

changes  in,  during  gestation,  94, 118. 

commissures,  anterior  and  posterior,  of,  8, 

oedema  of,  in  pregnancy  and  parturition, 
97,  123,  187,  849,  278. 

thrombosis  of,  4,  617. 

minora,  4. 
sebaceous  glands  of,  S. 

poft-partum,  249,  ' 

uterina,  vessels  of,  26,  27, 
Labor,  130. 

action  of  abdominal  muscles  in,  186. 

action  of  expcllent  forces  in,  142. 

action  of  pains  on  uterine  walls  in,  184, 

action  of  vagina  in,  184, 

anssthetics  in,  227,' 

antisepsis  in,  694, 

bag  of  waters  in,  145. 

cancer  of  cervix  in,  648, 

causes  of,  130-134, 

cervical  dilatation  in,  187,  140,  144. 

cervical  laceration  in,  187. 

chill  in,  141, 

chloroform  in,  223, 

clinical  course  of,  184, 187, 

collapse  in,  636. 

contraction  of  uterine  ligaments  in,  136. 

contractions,  uterine,  in,  134,  142,  438. 
painless,  causing  cervical  dilatation,  89 
tttq. 
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Labor: 
death,  sadden,  in,  tM,  Ml. 
deflnition  of,  180. 
di7,4fil. 
duration  of,  141. 
episiotomy  in,  218. 
eiKOt  in,  826,  4fiS-45«. 
ether  in,  8S8. 
examination  in,  111,  811. 
expulsion  of  trunk  in,  186. 
extension  of  head  in,  183. 
external  rotation  in,  184, 194,  206. 
fointness  in,  141. 
false,  460. 
fever  in,  460. 

hsemorrboge  in  third  sta^  of,  141. 
laceration  of  inenulum,  141. 
laceration  of  perinKum  in,  141. 
meohaniiun  of,  147,  176. 

abnormal  in  vortex  presentations,  186. 

in  abnormal  fiice  presentations,  194. 

In  breech  presentations,  206. 

in  brow  presentations,  200. 

in  contracted  pelvis,  480,  491,  497. 

in  bee  presentations,  192. 

in  irregular  breech  presentations,  807, 
668. 

in  normal  presentations,  177. 

in  occipito-postcrior  positions,  185. 

normal,  177. 
metritis  in,  460. 
mi».tod,  301,  802. 
natural,  176. 
normal,  210,  449. 

ana!«thctic8  in,  227,  449,  453,  459. 

armamentarium  fur,  211. 

I>ed  in,  211. 

care  of  patient  after,  226. 

chloroform  in,  228,  452,  459. 

conduction  of,  210. 

delivery  of  shouldere  in,  186,  205,  219, 
387. 

enema  in,  213. 

examination  of  patient  in,  211. 

management  of  first  tttagu  of,  212. 

management  of  second  stage  of,  213. 

manoftoment  of  third  stage  of,  'J24. 

placental  pcrio<l  of,  141. 

poKturo  in,  188,  213,  214. 

preliminary  preparations  for,  211. 

preservation  of  perinieum  in,  215. 

retention  of  urine  in,  211. 

treatment  of  lacerations  after,  227. 

tyinjj  cord  in,  219. 
obstructed,  545 uiJt  obstructed  labor), 
painful,  459. 

ana>8tlietiC8  in,  4.'>9. 

cessation  of,  after  diaphoresis,  459. 

from  hysteria,  459. 


Labor: 

from  inflammation  of  or  oroimd  gmitti 

organs,  460. 
ftvm  intestinal  irritaticm,  469. 
troio  rheumatism,  469. 
pains  of,  134,  448. 
contracted  pelvis  afievting,  477. 
influence  of,  on  oi^gauism,  137. 
pathology  of,  448. 

pelvis,  contracted,  oomplicaUng,  477. 
phenomena,  clinical,  of,  184,  187. 
physiology  of,  180. 
posture  in,  138,  813,  814. 
precipitate,  448. 
oon.iequences  of,  449. 
in  hydramnion,  290. 
treatment  of,  449. 
premature,  806,  496  (vid*  abortion), 
care  of  child  alter,  849,  862. 
catheterixation  of  uterus  to  produce,  844. 
choice  of  methods  to  produce,  848. 
from  puncture  for  oedema  of  pregnancy, 

188. 
in  aniemia  of  pregnancy,  188. 
in  cholera,  868. 
indications  for,  841,  498. 
induction  of,  879,  841,  848. 
ii^ections  between  utenu  and  onan  t« 

produce,  344. 
mechanieal  dilatation  of  cervix  to  pr> 

duoe,  346. 
oporation.t  to  prixluce,  844. 
rupture  of  niemViranes  to  produce,  34S. 
tam|>on,  va;;inal,  to  produce,  847. 
vngiuul  douche  to  produce,  344. 
preservation  of  perinicum  in,  215-218. 
pressure  of  uterus  in,  146. 
pulse  in,  137,  46*1. 

rupture  of  membranes  in,  140,  146,  218. 
stat'e  of: 
first,  138. 
aniestlictlcs  in,  228. 
bloody  dLscharjre  in,  139. 
influence  of  contracted  pelvis  on,  479 

491,  4!i7. 
irregular  pains  in,  450. 
manugeuient  of,  212. 
pain.-!  in,  189. 
ixwturc  in,  MS  213. 
treatment  of  long,  462. 
second,  nr  stage  of  expulsion,  140,  SIS 
ancBsthctic-'  in,  228. 
irregular  pains  in,  456. 
management  of,  213. 
pains  in,  140. 

pcrina^um  in,  140^815-819. 
posture  in,  214. 
treatment  of  long,  455. 
urethra  in,  140. 
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Iikbor: 

third,  or  placental  period,  141. 
aoosthetics  in,  ii9. 
chiU  in,  141. 

in  multiple  pregnancy,  234. 
ine^Ur  pains  in,  457. 
management  of,  234,  458. 
eymptoma,  precursory,  of,  187. 
syncope  in,  141,  S36. 
tanly,  449. 
anodynes  in,  45S. 
Barnes's  dilator  in,  453. 
bougies  in,  453. 
doncbe,  vafpnal,  in,  453. 
ergot  in,  458,  458. 
expression  of  placenta  in,  457. 
hour-glass   contractions   of   uterus  in, 

458. 
in  double  uterus,  376. 
irregular  pains  in  first  stage  of,  450. 
irregular  pains  in  second  stage  of,  455. 
irregular  pains  in  third  stage  of,  457. 
quinia  in,  454. 
treatment  of,  452,  465,  458. 
temperature  in,  137. 
theory  of  causes  of,  138. 
time  of  be^nnlng  of,  142. 
tumon,  uterine,  complicating,  537. 
unnatural,  175. 
urine,  increase  of,  in,  187- 
uterine  contractions  in,  134,  449. 
uterine  ligaments : 

contraction  of,  in,  185. 
uterus,  descent  of,  in,  187. 
vagina,  influence  of,  on,  186. 
Laceration : 
at  vagina]  orifice,  614,  620. 
in  foot  and  breech  cases,  874. 
of  cerviz,  in  labor,  118,  227,  449,  612. 

treatment  of,  after  labor,  827. 
of  freenulum,  in  labor,  141. 
of  genital  canal,  603. 
of  perinffium,  141,  215-219,  237,  449,  614. 

treatment  of,  after  labor,  227. 
of  uterus,  603,  612. 
of  vagina,  449,  618,  616. 
of  vestibulum,  614. 
Lactation,  244. 
fever  of,  247. 
in  cholera,  262. 
insanity  of,  708,  711. 
of  pregnancy,  108. 
Iduninaria  tent!,  846. 
Lanugo,  77,  78. 
Loparo-elytrotomy,  489,  443. 
details  of  operation  for,  446. 
history  of,  448. 
prognosis  of,  445. 
in  contracted  pelvis,  490. 


Laparotomy  ^euU  gastrotomy): 

in  extra-uterine  pregnancy,  887,  <M. 
secondary,  840. 
Laiynx,  development  of,  63. 
Lateral  plates,  49. 
Laxatives : 
'  in  albuminuria,  671. 

in  i<t€rut  luonatorum,  251. 

in  puerperal  fever,  702. 

in  puerperal  state,  258. 
Leeches: 

in  puerperal  fever,  701. 
Length  of  fcetus  at  term,  78. 
Lnator  ani,  166. 
Ligameiita  lata,  14. 
Ligaments: 

broad,  14. 

contraction  of,  in  labor,  185. 

pelvic  153. 

pubo-vesical,  168. 

recto-uterine,  16. 

round,  17. 

sacro-edatic,  158. 

uterine  contraction  of,  in  labor,  186. 

vesico-uterine,  15. 
Ligamtntum  : 

areuatum,  466. 

ovarii,  17,  33. 

(<r«,  17. 
Ligation,  late,  of  cord,  819. 
ZtnM  alba,pod-partum,  249. 
Lima  («rmtnaJw,  157. 

Lip,  anterior  cervical,  obliteration  of,  in  preg- 
nancy, 93, 113. 
Liquor  amnii,  61. 
Lithoptedion,  804,  882,  889. 
Liver,  68,  808. 

acute  atrophy  of,  264. 

development  of,  68. 

degeneration  of  fetal,  649. 
Lochia,    241,  245,  249,   262,  366,  681,  686, 
698. 

alba,  846. 

in  abordon,  SSI. 

in  cholera,  262. 

lacteal,  246. 

quantity  of,  246. 

rubra,  245,  266. 

serosa,  245. 
Loclcing: 

of  children  in  multiple  pregnancies,  286. 

of  forceps,  363. 
Locomotion : 

impeded,  in  labor,  137. 
in  pregnancy,  97. 
Longings  in  prognancy,  99, 120. 
Lungs,  development  of,  67. 

abortion  fVom  disease  of,  808,  843,  363. 
Lnsk's  modified  Tamier  forceps,  870. 
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Lying-in  period : 

duration  of,  2SS. 
Lymphatics  of  utanu,  29,  6S. 

inflammstion  of,  in  puerperal  fever,  M6, 
676. 

of  pelvis,  in  pregnancy,  29. 

Maceration: 

of  fustua,  801,  806,  889. 
Macula  follieuii,  89. 

Malarial  fever  complicating  pregnancy,  268. 
Malformations  {tide  mouatioaitiee) : 

of  chUd,  660. 
Malt  extract*,  in  artificial  feeding,  858. 
Mamma: 

acini  of,  in  pregnancy,  96. 

anatomy  of,  96,  216. 

areola  of,  96,  246. 
in  pregnancy,  96,  99, 102, 107. 
in  puerperal  state,  849. 
secondary,  96. 

changes  of,  in  pregnancy,  96,  99,  108,  107, 
118, 114. 

dineaaeH  of,  708,714. 

in  case  of  fetal  death,  114. 

lines  on,  in  pregnancy,  96. 

secretion  of  milk  in,  246. 

signs  of  pregnancy  relating  to,  96,  99,  102, 
107,  118. 

veins  of,  in  pregnancy,  96, 103,  107. 
Mania  (vide  insanity) : 

etiology  of,  Vn. 

in  pn";fniuicy,  100,  122. 

pro^jnoKis  of,  711. 

piiiTiitral,  70it. 

tn'utmuut  of,  710. 
Maiii|iulutioii,  conjoined,  in  pregnancy,  112. 
Marusrau8,  in  pru(;nunoy,  122. 
Muru's  eliorioii,  villi  of,  fi,'). 
Miir;finttl  insertion  of  cord,  294. 
.Marital  relations  in  pregnancy,  121,  124,  814. 
Mastitis,  parenoliymatous,  717. 
Matoniity  hospitals,  appointn)cnt«  of,  691. 
MfiituK  urithra^  -•>. 
Me<><miuMi,  "!<,  205,  250,  632. 
Mt'chanisni : 

ulinonnal,  in  vertex  prescntation»,  185. 

of  abnormal  face  presentations,  194. 

of  breech  presentations,  205,  4t<3. 

of  breech  presentations,  irregularities  in, 
207. 

of  brow  presentations,  200. 

of  dilatation  of  cervix,  1.19. 

of  face  premutations,  H»2. 

of  labor,  147,  17'>. 
effect  of  contraoKid  pelvLs  on,  480,  491. 

of  normal  labir,  177. 

of  iK'cipito-[K>sterlor  ixjaitions,  181,  185. 
Mecliel,  cartilage  of,  li?. 


Medulla,  development  of,  68. 
Medulla,  of  ovar}'<  28. 
Medullaiy  tube,  49, 63. 
Melancholia  (vidt  insanity) : 

in  pregnancy,  100,  709,  711. 

treatment  of,  710. 
Membrana  granulota,  88. 
Membrana  propria,  8S. 
Membrane,  blastodermic,  46,  68. 

eotodeim  and  entoderm  of,  46. 

mucous : 
of  cervix,  19,88,108. 
of  ovary,  83,  86. 
oftubcs,  23,  42,  884. 
of  uterUD,  18,  85,  248. 
of  vagina,  10,  94. 
Membranes : 

artificial  rupture  of,  in  labor,  818. 

preservation  of,  in  fiice  presentations,  198. 

rupture  of,  in  abortion,  817. 

rupture  of,  to  produce  abortion,  846. 

rupture  of,  in  placenta  pnevia,  596. 

spontaneous  rupture  of,  140,  818. 
Memory,  in  pregnancy,  100, 128,  708. 
Menses: 

diminution  of,  from  fear,  101. 

suppression  of,  in  pregnancy,  101, 107. 
Menstruation,  89  tt  teg. 

last,  as  aid  to  prediction  of  date  of  oonfin*. 
ment,  116. 
Mesoderm,  47,  49,  66,  08. 
Metritis,  as  result  of  retroflexion  of  gravid 
uterus,  277. 

calomel  in,  4C0. 

from  retention  of  foetus,  804. 

in  labor,  4B0. 

in  puerjicinl  fever,  647,  650. 
Micrococci : 

action  of,  on  the  blood,  664. 

in  pueriK'nd  fever,  i548  tt  teg. 
Micropyle  of  Keber,  44. 
Microsiiores  in  puerperal  fever,  656  et  $«g. 
Miijration  of  ovum,  41,  51. 

time  required  for,  42 . 
Milk,  103,  107,  246. 

aljsence  of,  in  pregnancy,  108. 

anatomical  considerations  relating  to,  248. 

condensed,  257. 

composition  of,  248. 

fever,  247. 

in  albuminuria,  .571. 

in  breasts  of  new-bom,  250. 

in  women  not  pregnant,  108. 

-metastases,  fiSl. 

of  one  cow,  257. 

prei'arntion  of,  for  infants,  257. 

secretion  of,  246. 
(kfeitive,  714. 

tiunsfusion  of,  584. 
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Milk: 

uterine,  M. 
Milk- leg,  708  {imU  phUgmana  aiba  doUnt). 
Miscarriage  (vide  abortion),  305. 

tieatmont  of,  316. 
Mused  labor,  801,  302. 
M<^,  309. 

earnOM,  810, 

tanguiiua,  809. 
Mole,  by datidiforra,  233,  298. 

anatomj,  morbid,  of,  296. 

diagnosis,  299. 

dae  to  abortion,  309. 

etiology,  297,  331. 

in  extra-uterine  pregnancy,  381. 

prognosis,  299. 

symptoms,  293. 

treatment,  299. 
Jfons  Venerit,  2. 
MoQstTosities,  5S0. 

acardiacuB,  652. 

anencephalus,  653. 

diagnosis  of,  651. 

hemioephalus,  553. 

mechanism  of  labor  with,  561. 

prognosis  in  cases  of,  552. 
Morbus  eoxariui  : 

causing  pelvic  deformities,  513. 
Moming-siokness  of  pn^nancy,  99, 107, 124. 

treatment  of,  126-128. 
Uonut  diaboli,  20. 
Morula,  46. 
Morphia  {eid4  opium)  : 

in  ansmia,  cerebral,  583. 

in  Ctesorean  section,  138. 

in  chorea,  272. 

in  eclampsia,  578. 

in  emesis,  125,  126. 

in  neuralgia,  129. 

in  pott-partum  hxemorrbage,  579. 

in  precipitate  labor,  449. 

in  protracted  labor,  452, 458,  498. 

in  puerperal  fever,  701. 

in  shook,  641. 
Mouth,  development  of,  65,  76. 

care  of,  in  infant,  256. 
Movements,  fetal,  in  pregnancy,  84, 103, 103, 
109, 114. 

active,  104. 

movements  of  pelvic  joints,  155,  278. 

passive,  104. 

simulation  of,  104. 
Muooiu  membrane : 

of  cervix,  19,  88, 103. 

of  Fallopian  tube,  22,  42,  324. 

of  milk-ducts,  246. 

of  OS,  in  pregnancy,  88,  103. 

of  ovary,  23,  36. 

of  uterus,  body  of,  18,  242. 


f  Mucous  membrane : 

changes  in,  in  pregnanqr,  85, 88,  94. 

of  vag^B,  10,  94, 
Mucous  plug,  88. 
MQllsr,  ducu  of,  80. 

ring  of,  94. 
Multipara,  pregnancy  in,  118.  , 

Multiple  pregnancies,  230. 

acardiain,  281. 

oonduot  of  labor  in,  238. 

development  of  children  in,  231,  238. 

diagnosis  of,  284. 

entrance,  simultaneous,  of  both  children 
into  pelvis,  in,  236. 

fatv*  papyraetut  in,  288. 

fl-equency  of,  230. 

hasmoirhage  in,  238. 

labor  in,  234. 

locking  of  children  in,  286. 

management  of,  230,  238. 

mummification  of  foetus  in,  301. 

origin  of,  230. 

presentations  in,  286. 

prognosis  in,  284,  238. 

treatment  of,  238, 

varieties  of,  230, 

version  in,  236. 

weight  of  children  in,  288. 
Mummification : 

of  fcetus,  800,  882, 
Muscles  : 

action  of  abdominal,  in  labor,  186. 

development  of,  47,  64. 

levator  ani,  166, 

pelvic,  163, 

perineal,  168, 

psoas,  164, 

pyramidal,  166, 

recti,  in  pregnancy,  96. 

uterine,  17,  85,  86. 
hyperplasia  of,  85. 
Myomata,  uterine,  537  (fiide  uterus,  myoma- 
ta  of), 

diagnosis  of,  from  pregnancy,  109, 

Naboth,  ovula  of,  19,  88. 
Naegele  oblique  pelvis,  610. 

forceps,  356. 
Nails,  development  of,  47,  76. 
Narcotics : 

in  anasmia,  cerebral,  688. 

in  eclampsia,  573. 

in  emesis,  125,  126. 

in  laceration!)  of  pcrinicum,  616, 

in  neuraliria,  129. 

in  pott-partum  h-emorrhagc,  579. 

in  painful  first  stage,  459, 

in  protracted  first  stiuze,  452, 

in  puerperal  fever,  701, 
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Narootidi : 

ia  puerpenl  intuiity,  710. 
Nuwl  foiMie : 

(levolopmont  of,  6S,  74. 
Nat4M,  cliani^  in,  in  prognanoy,  96,  US. 
NkiUM  of  pnigiuocy,  »»,  102,  107, 184. 
Nuv«) : 

obaoj(M  of,  in  pregnancy,  H,  108. 

of  new-bom  oliild,  2.V). 

relation  of  I'unduH  tu,  in  pregnancy,  119. 
Neok,  development  of,  7tf. 
Meopiwuiata : 

pUoeuUl,  iSS. 

uterine  otreiiia  ttom,  BUS. 

vaginal  atieeia  from,  638. 
tftphttit  vutffarit  .• 

Iboundotion  of  ova  of,  44. 
Nophritiii,  Indicating  abortion,  MS. 
Nerve*  of  uterus,  87. 
Nervous  ayntcm : 

diieasen  of,  in  pregnancy,  97,  99,  100, 198, 
189. 
Nerve  ezhauation  and  shook,  689. 

etiology,  040. 

treatment,  S40. 
NeumlgU  in  prvgnancy,  98,  lOO,  1S8, 189. 
New  formationii  In  plucvnta,  8K8. 
Newly  bom  child,  8A<)  (»'</<  Infant). 

asphyxia  of,  819,  860,  687. 

brwmtit  <if,  aw. 

Ciiput  tiHi-cviftitifurn  of,  ".'50. 

c«n)  of,  a.\. 

cunliiu'  vt'ntriolo  of,  "iW. 

cin'ulttiion  of,  ''M. 

dv»iuunmtU>u  of,  i!>i\ 

liudu*  iirttriititut  of,  -*A 

tUtx-nof,  S51. 

J\tr>ime'i  t'V'tU  of.  ii.V. 

iot»TU9  of,  'J.'>0,  j.M, 

milli  pri'|'»r<-d  for,  S,'i7. 

unvol  of,  li'io, 

nunk'  for,  nclcotion  of.  iJ6. 

imrxiui;  of,  a54.  ^ 

ophthaliuiu  of,  TSO. 

»ib-  \>f,  T'>. 

uriuo  of.  '.'VV 

wviv'lit  of,  Ts,  251. 
Sipi'Uf : 

I'liauv'vs  in.  ^luriiii:  |'r\«."nanoy,  96,  U>3. 

cru^-kKxi,  71.V 

tTWtili'.V  vf.  ?•!. 

vrvvjou-.  ».'f.  714. 
flxurvsl.  ?;■>. 
»,T.-,  i'.\5,  :u. 
ilMUU  !'>.-,  io"..  T15. 
lr\*at:i:\'!!t     f.  7  '. ''. 
N'^w.  vicvv!.  i':ii\:.t   •*'.  ''o,  7'>. 

N'  -tv-ti.-*,  »icr .■■  j.\ ; ,-.  '.  -Vj. 

Nuol.u*,  v-tv'.!.::c,  *;■. 


Nurse: 

wet,  aeleolion  of,  SM. 
Norring: 

contraindications  for,  SM. 

intervals  for,  864. 

in  pregnancy,  864. 
Nutrition  in'pregnancy,  97, 100. 
Nuz  vomica,  in  nausea  of  pregnancy,  Ul 

in  pregnane,  100. 

in  puerperal  state,  668. 
Nympbe,  8  (vidt  Labia  mioom). 

sebaceous  glands  of,  6. 
Nymphomania,  709. 

Obatnictod  labor,  due  to- 
abdominal  tumors  of  foetas,  649. 

abnormalities  of  fcctus,  646-648  (rtitfoetOsX 

ooardiacuB,  658. 

anchylosis  of  fetal  joints,  660. 

am,  extended,  886. 

asdtes,  fetal,  648. 

atresia,  uterine,  684  (vidt  atresia). 

atresia,  vaginal,  681. 

atresia,  vulvar,  681. 

bladder,  distended,  649. 

calouU,  688.- 

coiling  of  cord,  898. 

cyvtooele,  649. 

di»plaa-mcnt!>,  uterine,  184,  878-878,  807. 

ectopia  of  nbdomiuul  organs,  550. 

eiiwpliuloocli',  eontfunital,  648. 

fieces,  impacti-il,  218. 

fatty  (trowths,  802. 

flbromi  growths,  5SS. 

ht-rnias,  vai;inul,  533. 

ht'raias,  visceral,  5.')0. 

bydr^>«'pllalu^,  futal.  546. 

hvJrothorax,  fital,  548. 

hynii'U,  iwrsi'.ttnt.  !W1. 

hypvrtropliy  of  cervix,  536. 

knot*  of  cord,  '-".'3. 

Icx'kwl  twins,  236. 

monstruoities.  5."»i. 

morbid  );ro«ths  of  i^^nital  canal,  633,  537. 

multiple  pnynauoy,  -jse. 

o»sifi^-ation  of  f.-utaucUes,  premature,  545. 

ovarian  tuiuors.  51S. 

j>»rin*'uui,  ri.'id.  7-"l. 

nyy-  mortu,  fetal.  -.-.V. 

*h-rt  cord.  55?. 

spina  bifida.  5-V. 

trinivcrs*  p.-eseiitati'/n*  555. 

tuui'^M".  !3tnip«.''.v;c.  5i9,  533,  5St. 
Obtunl^■r  for»ni*n,  t-lS. 
0-.vij:to-t>*wriT  {-ositions ; 

forcvt*  in.  $71. 

m:fvhan:Mn  of.  l?l.  155. 

r.u:i.'a  iC.  l^l.  1^. 
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OdonUlgU  in  pregnane,  100. 
(Edema: 

cerebral,  in  eclampala,  M8. 

cervical,  in  labor,  686, 

indicatlag  abortion,  MS. 

in  eclampsia,  662. 

in  labor,  137,  360. 

in  maceration  of  foetus,  802. 

in  pregnancy,  97,  122,  276,  669. 

vnlvar,  in  labor,  187. 

vulvar,  in  pregnancy,  97,  IM,  278. 
(£8ophagu8,  development  of,  68. 
Omphalo-mesenterio  artery,  70. 
Oophoritis,  in  puerperal  fever,  650,  668. 
Operation : 

for  CffiMrean  section,  425. 

for  causing  premature  labor,  844. 

for  cepbalotripey ,  418. 

for  embryotomy,  401,  420. 

for  extraction  of  fistiu  in  breech  presenta- 
tions, 376. 

for  lacerated  perinaum,  616. 

for  perforation  in  craniotomy,  402, 406, 416. 

for  producing  abortion,  852. 

Porro's,  or  ovaro-hystorectomy,  424,  489. 
details  of,  441. 

Fehling's  mo<Ufication  of,  442. 
history  of,  440. 

Thomas's,  or  lapan>elytrotomy,  424,  448. 
details  of,  445. 
history  of,  448. 
prognosis  of,  446. 
Ophthalmia  neonatorum,  prophylaxis  of,  720. 
Opiates : 

in  abortion,  816. 

in  angimia,  cerebral,  688. 

in  chorea,  272. 

in  Ciesarean  section,  488. 

in  edampaia,  673,  676. 

in  emesis,  126,  126. 

in  lacerated  perinseum,  616. 

in  neuralgia,  129. 

in  paiofUl  firat  stage,  469. 

in  phlegmasia  alba  dolens,  718. 

in  poit-partum  heemorrfaage,  679. 

in  precipitate  labor,  449. 

in  protracted  first  stage  of  labor.  462,  498. 

in  puerperal  fever,  701. 

in  puerperal  state,  252. 

in  shock,  641. 
Optic  thalami,  development  of,  68. 
Organs  of  generation : 

abnormalities  of,  631. 

anatomy  of  female,  1. 

changes  in,  during  pregnancy,  6S  4  itq. 

development  of,  29,  47,  76. 

external,  1. 
Orifice,  oral,  development  of,  66,  76. 
Or\fieium  ta/fina,  6,  8. 


Os  innominatnm,  anatomy  of,  149. 
Osteomalacia : 

pelvic  deformity  ftom,  626  {tmU  pelvis,  de- 
formed, osteomaladc). 

peeado-,  528. 
Osteophytes  in  pregnancy,  98. 
0)  tinea,  12. 

internum,  18. 
closure  of,  during  pregnancy,  90. 
Os  uteri : 

changes  of,  in  pregnancy,  87,  88,  90, 108, 
118. 
in  puerperal  state,  243. 

dilataUon  of,  in  labor,  189,  144. 
causes  of,  144, 146. 
in  emesis,  127. 

elongation  of  anterior  lip  of,  in  labor,  686. 

erosions  on,  during  pr^;naaoy,  88,  244. 

mucous  membrane  of,  19,  88, 108. 

oedema  of  anterior  lip  of,  in  labor,  684. 

rigidity  of,  atresia  from,  586. 

sphincter  of,  17,  87. 

thrombus  of,  in  labor,  636. 
Ova,  number  of,  41. 

primordial,  86. 
Ovarian : 

cysts,  diagnosis  of,  fh>m  pregnancy,  109. 

pregnancy,  324,  829. 

tumors,  diagnosis  of,  648,  644. 

tumors,  obstructing  labor,  643. 
Ovaries : 
.  anatomy  of,  22. 

arteries  of,  25. 

cortical  substance  of,  28. 

development  of,  80. 

discbarge  of  ovum  (Vom,  89. 

epithelium,  cylindrical  dilated,  in,  88,  86. 

erectility,  theoretical,  of,  27. 

follicles  of,  23,  86-89. 

hilum  of,  22. 

ligament  of,  17,  22. 

medullary  substance  of,  28. 

peritonoium,  relations  of,  to,  28. 

Porro's  operation  to  remove,  424,  489. 

position  of,  in  pregnancy,  87. 

relation  to  Wolffian  bodies,  30. 

tumors  of,  in  pregnancy  and  the  puerperal 
state,  643. 
diagnosis  of,  544. 

tuniea  albugiina  of,  28. 

veins  of,  26. 
Ovaro-hj/ttortdomy,  489. 

details  of,  441. 

history  of,  440. 
OvulaofNabotb,  19,  88. 
Ovulation,  39. 
Ovum: 

anatomy  of,  88,  62. 

am  jferminatiea  of,  46,  68. 
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Ovum : 

arta  opaea  of,  47,  63. 

am  ptllueida  of,  47. 

am  taiculota  of,  47. 

blastodermic  membrane  of,  40,  S2, 

blastodermic  vesicle  nf,  46,  68. 

changes  in,  subsequent  to  fecundation,  44. 

chorda  donaUi  of,  49. 

chorion  of,  46. 

eoUum  of,  60. 

development  of,  86,  62. 

discharge  of,  fh>m  ovury,  89. 

dueiu  proliftrut  ol,  87. 

diAeosos  of,  iJ81. 

dorsal  plates  of,  48. 

tdodtrm  of,  46. 

tnioderm  of,  46. 

embryonic  spot  of,  48. 

epithelium,  cylindrical  ciliated,  in,  87. 

fecundation  of,  43-44. 
'^  forceps,  in  abortion,  821. 

germinative  spot  of,  89. 

germinative  vesicle  of,  89, 
disappearance  of,  4o. 

membrana  granulota  of,  88. 

mexkUrtn  of,  47. 

mycropyle  in,  44. 

migration  of,  41,  61. 

morula  of,  46. 

premutiiru  expuliion  of,  805  {cuU  labor, 
prt'iimlurv). 

priiiiitivi'  tnii*  of,  4S,  62. 

priiuori-liul,  8ii. 

pnttOKi/rnit  of,  -iH. 

Bft'iiii'iitatioii  ol',  4.'),  02. 

KIM  of,  ■>. 

time  tor  mi^'mtion  of,  42. 

tuhitH  mtJiiliiti'  of,  49. 

uiiibiliuul  Vfniclc  of,  .'lO. 

viti'lliiie  mt:liil>niiK'  ol,  3b. 

vitelline  nucK'UH  of,  45. 

vitillu.-  of,  39. 

yolk  of,  39. 

tonit  ptllueiilii  of,  39. 
Ovuin-forcT|>» : 

UHC  of,  in  ulKirtion,  321. 
Oxytri'ii,  in  nuu^cu  of  i>ri;).iianoy,  124. 
OxytociiK : 

artfr  normal  lalmr,  220. 

contruincliiBtioni-  for,  i'u. 

intlii'utioim  for,  220,  457. 

in  ubortion,  !)09,  31o,  317,  320,  344, 

in  parturition,  220,  457. 

in  plaovntu  pni'via,  590,  599. 

in  piiti-p'irtum  h»'niorrliUi.'e,  579. 

ill  protrttoliil  flr>t  >tai.'(t  of  lul>or,  453,  454, 

pliyHiolo)(ieul  action  of,  450. 

Pack,  wt't,  in  iiuuiiitrul  fever,  705. 


T  Pad,  antiaepde,  <90,  895. 
Pains: 

action  of,  on  uterine  walls,  ISi. 

aftet^,  846,  868. 

anomalies  of,  448. 

causes  of,  186. 

character  of,  186. 

contimoted  pelvis,  as  affBCting,  477. 

duration  of,  184. 

effect  of,  on  fetal  heart,  105. 

effect  of  chloroform  on,  228. 

good,  449,  478. 

In  abdominal  walls,  during  pregnancy,  94. 

in  abortion,  809. 

in  breasts,  during  pregnancy,  96, 108, 107. 

in  first  stage,  189. 

in  second  stage,  140. 

irregular,  in  first  stage,  450,  451. 

irregular,  in  second  stage,  455. 

irregular,  in  third  stage,  457. 

labor-,  184, 136,  448,  478. 
influence  of,  on  organism,  187. 
influence  of  contracted  pelvis  on,  477. 

premonitory,  187. 

seat  of,  136. 

(trong,  448,  478. 

weak,  448. 
Palate,  cleft,  66. 
Palatine  arch,  66. 
Palpation,  abdominal,  in  pregnancy,  108. 

vaginal.  111. 
Palpitation  of  heart  in  pregnancy,  122. 
Pancreas : 

development  of,  09. 

dilutution  of  fetal,  649. 
Papillie,  vaginal,  hypertrophy  of,  in  pregnan- 
cy, 94,  US. 
Paquclin's  thermo-cautery,  in  Thomas's  op- 
eration, 446. 
Parametritis  from  retrofleieJ  gravid  uterus, 
277. 

in  puerperal  fever,  647,  609. 
Paresis  in  pregnancy,  100. 
Parturition  (rt(/<  labor). 
Patches,  brown,  in  pregnancy,  99. 
Pathology  of  pregnancy,  259. 

of  Ittlor,  448. 
Pavilions,  for  isolation  of  puerperal  patients, 

695. 
Pelvic  brim,  157  (cieU  brim,  pelvic). 
Pelvic  cavity : 

general  ilircction  of,  160. 
Pelvic  measurement,  463. 

external,  404. 

internal,  485. 

instruments  for,  408. 

of  con,iugata  vera.  466. 

of  <liai.'onal  conjuimtc,  405,  468. 

of  external  conjugate,  465. 
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Pelvic  measnrement : 

of  transverse  diameter,  M7. 
Pelvic  peritonitis  in  puerperal  fever,  649, 669. 
Pelvic  walls,  length  of,  167. 
Pelvimeter,  468. 
circle  of  Buudelocque,  463. 
Schultze's,  463. 

the  hand  as,  for  internal  measurements,  465. 
Pelvimetry : 
external,  464. 
internal,  466. 
iostmments  for,  468. 
Pelvis: 
adult,  causes  of  its  conformation,  16S. 
ttquabilUerjiuto-minor,  461,  467,  482,  491, 
607. 
diagnosis  of,  468. 
agents  shaping  the  adult,  162. 
anatomy  of,  147  d  ttq. 
arteries  of,  165. 
articulations  of,  161. 
mobility  in,  166,  278. 
rupture  of,  620. 
as  a  whole,  166. 
axes  of,  167. 
brim  of,  157. 

inclination  of  plane  of,  158. 
Ctesarean  section  in,  426. 
cavity  of,  167, 159. 
ooqjugate  of,  158. 
contracted,  481. 
as  indication  for  abortion,  842,  862. 
diagnosis  of,  462. 
firom  history,  462. 
from  measurements,  468. 
effects  in,  of  pressure  on  mother,  484. 
effects  in,  of  pressure  on  child,  486. 
effects  of,  on  labor,  476. 
extravasations,  intra-croniol,  in,  487. 
fascia  of,  167. 
female,  160, 168. 
forms  of,  three  principal,  467. 
fractures  in,  487. 
frequency  of,  462. 
generally,  478. 

influence  of,  in  pregnancy  and  labor,  476- 
on  first  stage,  479. 
on  labor-pains,  477. 
on  mechuiism  of  labor,  480  d  ttq. 
on  position  of  foetus,  482. 
on  presentations  of  foetus,  477. 
on  uterus  in  pregnancy,  476. 
irregularly : 
pseudo-osteomolacia,  474,  628. 
kyphosis,  475. 
scoliosis,  475. 
labor,  at  term,  in,  496. 
ptngnosis  in,  483. 
scalp-tumor  in,  479,  486. 


Pelvis: 

symmetrically,  467,  470. 
treatment  in,  489. 
by  Cesarean  section,  490,  609. 
by  craniotomy,  490. 
by  forceps,  493,  604,  608. 
by  laparo-elytrotomy,  490. 
by  version,  495,  499-504. 
expectant,  604. 
premature  labor,  496. 
when  child  may  be  delivered  through 

natural  passages  olive,  496. 
when    child    can    not    be   delivered 
through  natural  passages  alive,  490. 
when  craniotomy  or  atwrtion  must  be 
performed,  498. 
varieties  of,  461. 
deformed,  rare  forms  of,  610. 
deformed  by — 
absence  of  symphysis,  629. 
exostosis,  629. 
fractures,  629. 
morbus  coxn,  612. 
osteomalacia,  525. 
rachitis,  471. 
diametere  of,  168. 
difference  between — 
adult  and  infantile,  161. 
female  and  male,  160. 
exudations  in,  treatment  of,  707. 
fiiscia  of,  167. 
flattened,  461, 470,  507. 
general,  461,  473,  607. 
mechanism  of  labor,  in,  480,  482. 
non-rachitic,  470. 
rachitic,  471. 

diagnceis  of,  478. 
simple,  461,  607. 
floor  of,  166. 
forceps  at  brim  of,  866. 

at  outiet  of,  359. 
fimnel-shapod,  524. 
inclination  of,  168-156. 
inclined  planes  of,  160. 
justo-minor,  461,  467,  482,  491,  607. 
•kyphotic,  475,  614-616. 

treatment  of,  616. 
large,  the,  166. 
ligaments  of,  153, 
lymphatics  of,  in  pregnancy,  29. 
male,  160. 

measurements  of,  468. 
movements  in  joints  of,  166,  278. 
muscles  of,  163-168. 
Nocgelc's  oblique  (tidt  oblique}. 
nana,  460. 
osteomalacic,  625. 
anatomy,  morbid,  of,  626. 
diagnosis  of,  627. 
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Pelvis: 

etiology  of,  627. 

progDosia  of,  5S8. 

treatment  of,  628. 
oblique,  of  Naegele,  610. 

anutomy,  morbid,  of,  610, 

diagnosis  of,  612. 

etiology  of,  611. 

meohanism  of  labor  in,  51S. 

prognosis  in,  518. 

treatment  in,  614. 
ontlet  of,  forceps  at,  869. 
planes  of,  167. 

inclined,  160. 
pressure  of  contracted,  on  cranium,  48t. 
pseudo-oeteomalacic,  628. 
mohitio,  464,  471,  474. 
relaxation  of  symphysis  of,  in  pregnancy, 

878. 
Robert's  anchylosed  and  transversely  con- 
tracted, 618. 

anatomy,  morbid,  618. 

dio^osis,  620. 

etiology,  619. 

prognosis,  520. 
scoliotic,  476. 
Bcolio-radutic,  617. 
small,  the,  167. 
soft  parts  of,  163. 
BjioniloliHthctic,  520. 

uiint'imy,  morliid,  620. 

dia(;no>i»,  522. 

etiology,  521. 

pnijniosis,  52."). 
straits  of,  157,  158. 
Kvinphybis  of,  rehixnti'in  in,  27S,  620. 
tumors  of,  indicating  aljortion,  852. 
veins  of,  105. 

wall.H  of,  their  Icnjjth,  157. 
Pepsin,  in  nausea  of  preguaney,  125. 
Perforation,  4<)1,  4'.'0. 
extraction  of  diild  after,  407. 

by  forceps,  408. 

by  cc|iliiilotril)e,  408. 
indications  for,  401,  49.1. 
in  face  presentations,  40C,. 
instruments  for,  4o.'t  ('■/</<  jicrforators). 
of  oftcr-coHiing  liead,  407. 
of  uterus,  from  [iressurc,  (512. 
operation,  how  performed,  402,  405. 
preporations  for,  405. 
Perforator,  403. 
Blot's,  404. 

Ilodite's  cranial  scissors,  404. 
Simpson's,  4^3,  404. 
Smellie's  scissors,  403. 
Thoma.>'9  4(14. 
tR'iihine,  4o.'i,  407. 
Pericarditis,  in  puerperal  fever,  6C8,  077. 


Perimetritis,  in  puerperal  fever,  689. 
Period,  lying-in,  duration  of,  866. 

placental,  of  labor,  141. 
PeriniBum : 
body  of,  170. 
connective  tissue  of,  170. 
dilatation  of,  in  labor,  141. 
fiucia  of,  168. 
in  labor,  140. 

laceration  of,  in  labor,  141,  £09,  819,  614. 
muscles  of,  168. 

preservation  of,  in  labor,  199,  816-S18. 
rigidity  of,  obstructing  labor,  860,  681. 
treatment  of  lacerated,  237,  614. 
in  labor,  887. 

in  puerperal  state,  226,  827,  849. 
Peritonsum,  relations  of,  to  ovaries,  88. 
Peritonitis,  as  result  of  incarceration  of  retro- 
flcxed  gravid  uterus,  877. 
in  abortion,  821,  847. 
In  extra-uterine  pregiumcy,  881. 
in  Cesarean  section,  433. 
in  puerperal  fuvcr,  649,  668,  676. 
in  retained  foetus,  804,  811. 
Pessary,  in  retroversion  and  retroflexion  ot 

gravid  uterus,  124,  814. 
Phantom  tumors,  differentiation   of,   from 

pregnancy,  110. 
Phlebitis  and  phlebo-thrombosls  in  puerpe- 
ral fever,  660. 
Phlebotomy  in  eclampsia,  572. 
PhlegmatM  alba  doUn;  708,  711. 
etiology,  711. 
history,  clinical,  of,  712, 
origin  of,  711. 
prognosis  of,  718. 
treatment  of,  718. 
Phthisis  complicating  pregnancy,  268. 
I'liysiciau,   visits  of,  during  the    puerperal 

state,  252. 
Pilocari>ine,  in  salivation,  128. 
Piiicet  himottatiqutt,  C14. 
Placenta : 
adherent,  226,  596. 
anatomy  of,  51,  54. 
anomalies  of,  285. 
in  circulation,  2815. 
in  development,  286. 
in  form,  286. 
in  position,  285. 
arteries  of,  69. 
artificial  separation  of,  587. 
battledoor,  294. 
hruU  of,  24. 

calcareous  degeneration  of,  286. 
circulation  of,  71. 
cotyledons  of,  56. 
arteries  of,  59. 
cy.-,tic  degeneration  of,  287. 
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Plioenta : 
derelopment  ot,  54,  76,  77. 
degenerations  of,  288,  Sli,  MS. 

in  ciiolera,  262. 
expression   of,   by  Cr^d^'s   method,   824, 
821. 

in  tBrd;  labor,  457. 
fatty  degeneration  of,  286,  848. 
fetalit,  56. 
flilly  developed,  68. 
IVinctiotis  of,  69. 
inflamnution  of,  286. 
in  Cesarean  section,  429. 
in  multiple  pregnancy,  2S4. 
normally   implanted   hsmorrhagee   fivm, 

599. 
new  growths  in,  286. 
previa,  588. 

accouehmunt  ford  in,  596. 

oorviz  in,  592. 

diagnosis  of,  598. 

dilator,  Barnes's,  in,  596  d  teq. 

douche  in,  699. 

eigot  in,  596,  599. 

etiology  of,  689. 

forceps  in,  596. 

frequency  of,  689. 

hamoirhages  in,  590,  698,  598. 

history,  dinical,  of,  590. 

presentations,  abnormal,  in,  598. 

prognosis  of,  592,  598. 

pyemia  in,  592. 

situation  of,  588. 

tampon  in,  695. 

thrombi  m,  692. 

treatment  of,  698 ;  by 
Barnes's  dilator,  595,  697,  598. 
detachment  of  placenta,  597. 
ergot,  596,  599. 
forceps,  696. 
tampon,  595. 
version,  695. 

varieties  of,  688. 
retained,  675,  586. 

in  abortion,  810,  828. 

prevention  of,  226. 

treatment  of,  848,  587. 
site  of,  post-paitnm,  243,  249. 
structure  of,  fully  developed,  58. 
lucetnturiata,  579. 
syphilis  of,  287. 
tumors  in,  287. 
vterina,  66. 
va.icular  spaces  of,  67. 
vUli  of,  64,  66,  287. 

in  cat,  66. 

in  mare,  56. 
Placentitis,  286. 
Planes  of  pelvis,  157-160. 


Plates: 

abdominal,  49,  64. 

cerebral,  64. 

dorsal,  48,  68. 

lateral,  49. 

vertebral,  primitive,  64. 
Plethora  of  pregnancy,  97. 
Pleurisy,  chronic,  complicating  pr^nancy, 

868. 
Pleuritis,  in  puerperal  fever,  668,  677. 
Plexus: 

hypogastric,  28. 

pampiniformis,  26. 

ttterinus,  86. 
magnus,  87. 
Plica: 

palmatai,  vessels  of,  27. 

rafo-aUrina,  15. 

tent(>-utmna,  15. 
Plug,  mucous,  of  cervix,  88. 
Plural  pregnancy,  280,  301  {cide  pregnancy, 

multiple). 
Pneumonia,  scute  lobar,  complicating  preg- 
nancy, 267. 
Podalic  version,  894. 
Polypus,  fibrinous,  removal  of,  828. 

in  abortion,  812. 

simulating  menses,  102. 
Pons  Varolii,  development  of,  68. 
Porro's  operation,  439  {vi<U  ovaro-hystoreo- 
tomy). 

details  of,  441. 

history  of,  489. 
Porte-fillet,  888. 

IMio  vagiiuM*  of  cervix,  18,  618. 
Positions : 

dianges  of,  86. 

classification  of,  176. 

definition  of,  84. 

diagnous  of,  189. 

first,  84. 

forceps,  ose  of,  in  ocdpito-posterior,  871. 

in  breech  presentations,  806. 

in  contracted  pelvis,  488. 

in  multipara,  84. 

in  primipone,  84. 

mento-posterior,  forceps  in,  878. 

oblique,  as  cause  of  face  presentations,  191 

occipito  posterior,  181, 186. 
forceps  in,  871. 
mechanism  of,  185. 
rotation  in,  181. 
transverse,  forceps  in,  878. 

second,  84. 
Ihnt-partum  hemorrhage,  675  (vide  bemor 

rhage,  pctl  partum). 
Posture: 

in  first  stage  of  labor,  188,  818. 

in  second  stage  of  labor,  214. 
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Prague,  method  of  eztmotion  wUh  head  a( 

the  brim,  888. 
fiFopuUiim  eUtoridu,  i. 
Preoipltats  labor,  MS  («<if  labor,  pree^- 

trte). 
Pregnancy: 
abdominal,  4S,  SSM,  SM. 
abdomen  in,  M,  99,  IDS,  107,  W, 
iMardia  in  maltq>le,  281. 
■oddental  eomplicattona  et,  S69. 
■Ibaminnria  in,  99. 
amaoroali  in,  100: 
amblyopia  in,  100. 
amenorrhoBs  in,  101. 
amniotlo  fluid  obMoring,  lU. 
annnda  in,  ISi. 
ansstheda  in,  100. 
anodynee  in  18S. 
anteflexion  in,  SH. 
antevereion  in,  376. 
appetite  in,  97,  99, 188. 
ateoU  in,  9C,  99,  102, 107,  849. 
aoMoItatira  in,  105,  111. 
anaoaltatoiy  ngaa  of,  105,  111,  Ui. 
ballottement  in,  104, 109, 112. 
Uadder  and  rectum,  functional  diaeaie  of, 

in,  97. 
blood-ohangea  of;  97, 181, 188. 
bowels  in,  99. 

breastB  in,  96.  99, 108, 107,  IIS. 
blown  patches  in,  99. 
bruit,  uterine,  in,  105, 106. 
cancer  of  cervix  in,  641. 
carbonic  dioxide,  increase  of,  in,  97,  98. 
cardiac  diseases  in,  98,  265. 
cephalalgia  in,  129. 
cervical,  807, 590. 
changes  in  abdominal  walls  in,  95. 

in  blood  in,  97,  121, 122. 

in  breasts  in,  96,  99, 102, 107, 118.        * 

in    cervix   uteri   in,   87,    88,    90,   108, 
113. 

in  entire  organism  in,  97. 

in  heart  in,  98. 

in  hipe  in,  94. 

in  nates  in,  95. 

in  navel  in,  94,  108. 

in  nipple  in,  96. 

in  08  uteri  in,  88,  90, 108, 113. 

in  sexual  apparatus  aad  neighboring  or- 
gans in,  85,  113. 

in  thighs  in,  95. 

in  thyroid  in,  98. 

in  umbilicus  in,  94. 

in  uterus  in,  87, 118. 

in  vagina  in,  94, 118. 

in  vulva  in,  94,  118. 

in  walls,  abdominal,  in,  95. 
cliamcter  in,  100. 


Prorrnonc}' :  S^^^f 

diolers  eomiilTcating,  Mil" 
chor<!a  coroplii^ating,  13^>  271. 
coitus  In,  1:^4. 

coiling  of  cord  conipliomtinff,  391 
Cottjplioatitkns  of,  juxiJcutal,  259. 
eomplicatett  by : 

albuniuiiiriii,  S9. 

amaurosb,  100, 

amblyftpin,  HXi. 


,100. 
anaania,ltt. 
anomaliaaaf  ooid,  WL 
anomaBea  of  {daoaota,  S8S. 
anteflaxkM  and-  aattwtulom,  M, 
cakanons  degenenttoo  of  eovd,  t 
oarcUao  diseases,  866,888. 
oephalalfpa,  189, 
cholera,  868. 
ohorea,  188, 871. 
coiling  of  oord,  SM. 
constipation,  97,  89, 19^ 
oontnwtad  pelvb,  176. 
erampa,  97. 
cysts  in  cord,  891. 
deafhess,  100. 

defident^  of  amniotie  fluid.  Mi 
diabetes,  871. 
diarrhoaa,  99. 
dropsy,  188, 188. 
dyspnoea,  98. 
emesis,  99, 108, 184,  869. 
emphysema,  868. 
empyema,  268. 
endometritis,  281,  283. 
exanthemata,  260. 
face«che,  100, 129. 
goitre,  98. 
heartburn,  128. 
hernias  of  cord,  298. 
hernias  of  uterus.  280. 
hydatidiform  mole,  296. 
hydnemia,  97. 
hydramnion,  288. 
hypertrophy  of  heart,  98. 
hysteria,  122. 
icterus,  264. 

incontinence  of  urine,  97. 
indigestion,  99,  122,  126. 
knots  in  cord,  295. 
maceration  of  foetus,  801. 
malarial  fever,  263. 
mania,  100, 122. 
missed  labor,  801. 
mummification  of  foetus,  800. 
nausea,  99,  102, 124. 
neuralgia,  97, 100,  122,  188. 
oedema,  122, 128,  278. 
palpitation,  122. 
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Preffnancy: 

paresu,  100. 

phthUU,  268. 

placentitis,  286. 

plethora,  97. 

pleurUy,  chronic,  268. 

pneumonia,  267. 

prolapse  of  uterus,  279. 

prolapse  of  vagina,  279. 

pruritus,  100,  128. 

relapsing  fever,  268. 

letentiou  of  dead  foetus,  800. 

retroflexion,  276. 

retroversion,  276. 

rubeola,  260. 

salivation,  99,  102,  125, 128. 

scarlatina,  260. 

stenosis  of  umbilical  vessels,  29^ 

syncope,  100,  122. 

syphilis,  269. 

torsion  of  cord,  291. 

tumors,  uterine,  537-542. 

typhoid  fever,  268. 

typhus  fever,  268. 

varicose  veins,  123. 

variola,  259. 

vertigo,  122. 

vomiting,  99,  102, 124,  8S3i 
constipation  in,  99, 121. 
contractions  of  uterus  in,  109. 
deafhcss  in,  100. 
diagnosis  of,  100. 
diagnosis  of  dead  fcetns  in,  114. 
diagnosis,  differential,  of,  101, 109  el  teq. 
diagnosis  of  multiple,  234. 
diarrhcBa  in,  99. 
diet  in,  120. 

digestion  in,  97,  99,  122, 12S. 
discoloration  of  skin  in,  99. 
disorders  of,  1.21. 

distinction  between  first  and  second,  US. 
dizziness  in,  100,  125. 
dolort$  praagUnttt  in,  137. 
douche,  vaginal,  in,  121, 129. 
dress  io,  120. 

dropsy  in,  97, 122, 123, 137,  662. 
dropsy  of  amnion  in,  104. 
duration  of,  75, 114. 
dyspncea  in,  98. 
effects  of,  on  nervous  system,  99, 100, 183, 

129. 
emesis  in,  99, 102, 107, 124-128. 
emphysema  complicating,  268. 
empyema  complicating,  268. 
endometritis  during,  281,  282. 
exanthemata  in,  259. 
exercise  in,  121. 

explontinn,  methods  of  physical,  107. 
extra-uterine,  328. 


Pregnancy 

abdominal,  324,  329. 

collapse  in,  831. 

definition  of,  324. 

diagnosis  of,  832. 

electricity  in,  335. 

elytrotomy  in,  835. 

hsimorrhage  in,  831,  840. 

injections  into  sac  in,  334. 

interstitial,  327. 

laparotomy  in,  837,  340. 

mummification  in,  300,  388. 

ovarian,  324,  329. 

peritonitis  in,  331. 

pimcture  of  sac  in,  334. 

secondary,  830. 

symptoms  of,  330. 

terminations  of,  831,  839,  840. 

tubal,  324. 

tubo-abdominal,  329. 

tubo-ovarian,  329. 

treatment,  834. 
of  early  cases,  334. 
of  advanced  cases,  837. 
of  oases  prolonged  after  death  of  foetus, 
339. 
face-ache  in,  100, 129. 
fetal  heart-sounds  in,  105, 109,  111. 
flatulence  in,  120. 
/ranulum  in,  113. 
frequency  of  multiple,  280. 
ftmic  souffle  in,  107. 
hemorrhoids  in,  123, 137. 
heart-bum  in,  128. 
heart,  hypertrophy  of,  in,  98. 
hernia,  280. 

of  oord  in,  898. 

of  uterus  in,  280. 
hips  in,  94. 
bydrtemia  in,  97. 

hydreemic  oedema  in,  97, 122,  276. 
hydromnion  in,  104,  111,  288. 
hygiene  of,  120. 
hymen  in,  113. 
hyperosmia  in,  125. 
hysteria  in,  122. 
ice,  qse  of,  in,  124, 126. 
icterus  complicatinit,  264. 
impaired  digestion  in,  97,  99, 116. 
incontinence  of  urine  in,  97. 
increase  in  size  of  abdomen  in,  94,  99, 108. 
in  one-homed  uterus,  326. 
in  double  utera<<,  275. 
in  multipara,  113. 
in  primipane,  112. 
in  salivation  in,  99, 102, 107, 188. 
insanity  in,  100,  122,  708. 
iawmnia  in,  129, 
inspection  of  abdomen  in,  108. 
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Pregnancy: 
intermgstion  of  patient  in,  107. 
interruption,  premature,  of,  806. 
interstitial,  827. 
iron,  in  anismia  of,  182. 
kiesteine  in,  101 
knots  in  cord,  complicating,  298. 
labia  in,  118,  187. 
locomotion  in,  187. 
"  longingx"  in,  99, 120. 
lungs,  capacity  of,  in,  98. 
malarial  fbvor  in,  263. 
mammffi  in,  96,  99,  102, 107, 118. 
management  of,  120. 
mania  in,  100. 
maragmoM  in,  122. 
marital  relations  in,  121, 124. 
melaucbulia  in,  100. 
momoiy  in,  100,  122. 
monBoa  in,  101,  107. 
mi-tbods  of  phvaioal  examination  in,  101, 

107. 
milk  in,  108, 107. 
morning  nlokneas  in,  99, 107. 
movements  of  foetus  in,  108,  104, 109. 
multiple,  230,  301, 

acardia  in,  281. 

conduct  of  labor  in,  288. 

devoli>pm«nt,  unequal,  in,  281,  238. 

diagnosis  of,  234. 

entrance,  simultaneous,  of  botb  children 
into  ]H.'lvis,  in,  '236. 

fwtus  paprraouus  in,  233. 

frtcjucncy  of,  •ZS'}. 

lat>or  in,  234. 

locking;  of  children  in,  286. 

raanaiii'iiK'iit  of,  230,  238. 

origin  of,  '.'SO. 

placenta  in,  234. 

prosenbitions  in,  23.5. 

prognosis  in,  234,  238. 

treatment  of,  238. 

vorictien  of,  230. 

version  in,  23i">. 

wi'iirlit  of  children  in,  238. 
nates  in.  ',»5,  113. 

nausea  and  vomiting  in,  99,  102,  107, 124. 
navel  in,  04,  108. 
nerves  in,  122. 
nervous  i -ritability  in,  122. 
ncuralida  in,  97,  99,  100,  107,  122,  129. 
nipple  in,  96,  1I18. 
nutrition  in,  97^  9'.',  100. 
nyctalopia  in,  loO. 
odontal;.'ia  in,  100. 
oedema  in,  97,  122,  123,  137,  562. 
osteoi>liyte8  in,  98. 
O'.  uteri  in.  87,  88,  90,  103,  113. 
ovoi'ian,  310. 


Pregnancy : 
pain,  abdominal,  in,  96. 
palpation  of  abdomen  is,  108. 
palpitation  in,  122. 
paresis  in,  100. 
patches,  brown,  in,  99. 
pathology  of,  2S9. 
pelvis,  oontractod,  in,  476. 
pernicious  anaemia  oompUcating,  12S. 
phthisis  complicating,  268. 
physical  exploration  in,  101, 107. 
physiology  of,  86. 
placentitis  in,  286. 
plethora  of,  97. 
pleurisy  complicating,  268. 
pneimionia  complicating,  267. 
prediction  of  end  of,  116. 
premature  labor,  in  atuemia  of,  122. 
prolapse  of  uterus  and  vapna  in,  27>. 
pruritus  in,  100, 128. 
puncture  in  oedema  of,  128. 
quickening  in,  108, 107, 109, 118. 
rectal  touch  in,  112. 
relapsing  fever  oompUoating,  268, 
relaxation  of  symphysis  in,  278. 
retardation  of  menses  in,  101. 
retroflexion  in,  276,  277. 

incarcerated,  277. 
retroversion  in,  276. 
rubeola  eomplicatint',  260. 
salivatjon  in,  99,  102, 1('7,  123. 
scarlatina  complicating,  260. 
secretions  in,  122. 
ficnscs  in,  100. 
signs  of,  100  et  teg. 
size  of  uterus  in,  86, 108,  114,  118. 
sounds,  use  of,  in,  109. 
speculum,  use  of,  in,  112. 
skin,  care  of,  in,  121. 
sivita,  cutaneous,  in,  99. 
Btrite,  ab<l' minal,  in,  95,  108,  113. 
striae,  mamiiuiry,  in,  95,  113. 
suppression  of  menses  in,  101,  107. 
BuriHcal  operations  during,  273. 
sympatbctie  diseases  in,  102. 
syncope  in,  100,  122,  125. 
syphilis  complicating,  209. 
tbi.{h»  in,  95,  118. 
thorax  in,  93. 
thyroid  gland  in,  98. 
tootli-Bchc  in,  100. 
torsion  of  cord  in,  291. 
transfusion  in,  122. 
tut)al,  324. 

tubo-abdominal,  J29. 
tubo-ovarian,  329. 
tumors,  uterine,  complicating,  637. 
tympanites  in,  110. 
typhoid  fever  complicating,  268. 
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Pregnanoy : 
typhus  fever  complicating,  368, 
umbiliouB  in,  M,  108. 
urea  in,  97. 
urethra  in,  118. 

urination,  iVequency  of,  in,  97. 
urine,  increase  of,  in,  99. 
uterine  bruit  in,  lOS. 
vagina  in,  118. 

Tiginal  touch  in.  111,  112,  187. 
Tariooee  veios  in,  97, 1S8. 
variola  complicating,  259. 
vertigo  in,  182. 

vomiting  in,  99, 108, 184,  853. 
vulva  in,  118, 187. 
weight  in,  99, 123. 
Predpiute  labor,  448. 
Premature  labor  [t>id4  labor),  806,  841,  49«. 
Preparations  for  labor,  211. 
Presentations,  81,  176. 
breech,  176,  808,  808,  878. 

aoffisthesia  in,  874,  878. 

arms,  liberation  of,  in,  884. 

armamentarium  for,  874,  379. 

causes  of,  808,  477. 

changes  of,  84. 

configuration  of  foetus  in,  208. 

contracted  pelvis,  influence  of,  on,  488. 

cord  in,  810,  884. 

definition  of,  81. 

diagnosis  of,  188, 804. 

exceptional  oases  of,  885. 

extraction  in,  878-890. 

extraction  of  head  in,  887,  886. 

foroepe  to  after^<»ming  head  in,  889. 

fillet  in,  879,  882. 

forceps  to  breeoh  in,  879. 

heart-sounds  in.  111. 

in  contracted  pel  vis,  488. 

in  maceration  of  foetus,  802. 

in  twin  labors,  2Sfi. 

irregularities  in  mechanism  of,  207. 

liberation  of  arms  in,  884. 

management  of  cord  in,  884. 

mechanism  of,  206,  488. 

mistaken  for  face,  197. 

operation  of  extraction  in,  874. 

Prague  method  of  delivering  head  in,  888. 

prognosis  in,  208. 

release  of  arms  in,  884. 

rotation  of  fcetus  in,  206,  206,  886. 

traction,  direction  of,  in,  876. 

treatment  of,  809,  468. 
brow,  176,  200. 

causes  of,  200,  477,  483. 

diagnosis  of,  200. 

head,  configuration  of,  in,  200. 

prognosis  in,  201. 

treatment  of,  808,  462. 
48 


Presentations : 
cause  of  predominating,  first,  177. 
classification  of,  176. 
cranial,  diagnosis  of,  188. 
fiue,  175,  190,  192. 

causes  of,  190,  477,  488. 

configuration  of  huut  in,  196. 

craniotomy  in,  872,  406. 

descent  of  fcetus  in,  192. 

diagnosis  of,  197. 

extension  of  fetal  head  in,  198. 

external  rotation  in,  194. 

flexion,  in,  194. 

forcepe  in,  878. 

frequency  of,  190. 

heart-sounds  in,  111. 

in  contracted  pelvis,  454. 

influence  of  contracted  pelvis  on,  477. 

uiecfaanism  of,  192. 
abnormal,  194. 

mistaken  for  breech,  197. 

prognosis  in,  197. 

rotation  in,  198, 194. 

treatment  of,  198. 
foot,  176,  477. 

extraction  in,  878-890. 
head,  81,  82,  176. 

causes  of,  82. 

heart-sounds  in,  111. 
natural,  176. 
normal,  176. 
pelvic,  176,  878. 

extraction  in,  878. 
preponderance  of  head,  81. 
shoulder,  176,  452,  477,  494. 

version  in,  494. 
transverse,  176,  462,  656. 

version  in,  894,  896,  494. 
uimatural,  176. 
vertex,  175,  176, 185. 

oonflguration  of  head  in,  186. 

frequency  of,  176. 

diagnosis  of,  176. 

theories  to  account  for  preponderance  o^ 
81-84. 
Pressure  of  uteroa  in  labor,  146. 
Primipane,  pregnancy  in,  112. 
Primipane,  signs  of  pregnancy  in,  118. 
Primitive  trace,  48,  62. 

vertebrae,  64. 
Primordial  ovum,  86. 
Process,  frontal  or  intermaxillaiy,  65,  66. 
incisor,  65. 

inferior  maxillary,  67. 
superior  maxiUary,  66. 
Prolapse: 
of  oord,  681. 
of  gravid  uterus,  279. 
of  vagina  in  pregnancy,  879, 880,  588. 
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Promontoiy,  felse,  4«6. 
IVototoma,  48. 

Pruritus  in  pregnancy,  8, 100,  128. 
Pseudo-Obteomalacio  pelvis,  628. 
Psoas  absooss  in  puerperal  fever,  674. 
Pubcs,  anatomy  of,  150,  151, 162,  168. 
Pudendum,  definition  of,  1. 

rima  of,  8. 
Puerperal  diseases,  644. 
Puerperal  eclampsia,  561  (vid*  eclampsia,. 
Puerperal  fever,  644. 
abscesses  in,  650,  651,  666,  678,  674. 
analogy  between  it  and  surgical  fever,  668. 
antiscpsU  in,  690,  693. 
auto-inoculation  in,  686,  687. 
bacteria  in,  656,  657  <(««;.,  680. 
blood-poisoning  in,  654  tt  uq. 
causes  of,  679. 

inoculation,  688. 
cellulitis  in,  647,  649,  668,  678. 
claHsiflcation  of  lesions  of,  646. 
clinical  history  of,  668  tl  teg. 
symptoms  of  endooolpitia  and  of  endome- 
tritis, 669. 
symptoms  of  general  peritonitis,  649. 
symptoms  of  parametritis,  669. 
symptoms  of  perimctrids,  669. 
symptoms  of  septicemia,  676. 
definition  of,  644. 

diplitlieritie  puti'lies  in,  665,  666,  679. 
cml.wolpitis  in,  646,  669. 
cndotnutritis  in,  «46,  667,  66ft. 
erysipelas,  bow  related  to,  062,  663,  665. 
frequency  of,  644,  688. 
(^'nns  in,  662. 

hi.story,  elinii'sl,  of,  668  it  teg. 
infeetion,  Kourccs  of,  in,  658. 
intlaiiiniatioii : 
of  (fenitul  mucous  membrane  in,  646. 
of  |ioritonii'um,  uterine,  646,  64y.  675. 
of  Kuli»erou»  jielvic  cellular  tixsue  in,  646, 

fA9. 
of  uterine  parenchyma  in,  646. 
inoculation  of,  6.S.3. 
lesionn  of,  646.  663. 
metritis  in,  647,  669. 

mieroowci  in,  648,  650,  656,  658,  660,  680. 
micMspores  in,  656. 
morbiil  anatomy  of,  646. 
mortality  of,  688,  691. 
nature  of,  651,  654. 
non-l>Bctoritic  variety  of,  667. 
orii.nii,  non-local,  of,  652. 
oophoritis  in,  6.V),  66.1. 
parametriti.t  in,  647,  669. 
patholoi;ic!il  anatomy  of,  646. 
peritonitis,  ciiicral  and  pelvic,  in,  649,  675. 
phlebitis  in,  «">»,  665. 
phlcbo-thrombosis  in,  650,  677. 


Puerperal  fever : 
prevention  of,  688,  «M>. 
pyasmia  in,  660,  666. 
relations  of,  to  zymotic  dlseaaea,  (87. 
salpingitis  in,  647. 
seasons,  relations  of,  to,  687. 
aeptioeemia  in,  646,  651,  664,  676,  678. 

ij/mphatioa,  676. 

pure,  678. 

vtnota,  677. 
Bodal  state,  relation  of,  to,  887. 
symptoms  of,  668. 
theory  of  milk-metaatasas  in,  (61. 
tympanites  in,  676. 
treatment  of,  697. 

by  alcohol,  708. 

by  anodynes,  701. 

by  antipyretics,  708. 

by  antipyrine,  704. 

by  baths,  706. 

by  oold,  704.  . 

by  digitalis,  70S. 

by  douche,  intra-nterine,  697,  tM. 

by  douche,  vaginal,  697- 

by  enemata,  702. 

by  Uzativee,  702. 

by  leechca,  701. 

by  opium,  701. 

by  poultices,  701. 

by  quinia,  702,  707. 

by  salicylate  of  soda,  702. 

by  veratrum  viride,  708. 

by  Worburg's  tincture,  709. 

by  wet-pack,  705. 
treatment  of  peritoneal  effUsions,  707. 
ulcers  in,  647. 
vibrios  in,  656. 
virus  of,  656. 
vomitinir  in.  675. 
PuerfK-ral  statu,  239. 
abdomen  in,  249. 
atlcr-pains  in.  245,  262. 
air  in,  258. 
anodynes  in,  252. 
antelie.vion  in,  244,  249. 
antisepsis  in,  693. 
appetite  in,  241. 
bandai^;  in,  255. 
boweU  in,  241. 
breasts  in,  249. 

care  of,  in,  256. 
catheterism  in,  262. 
cervi.x  uteri  in,  243,  249,  643. 
chill  in,  239. 

closure  of  sinuses  in,  248. 
cvBtitiB  in,  252. 
death  in,  636. 

di-eiiliia,  re[mn>tion  of,  in,  242. 
diabetes  in,  241. 
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Paerperal  state : 

diafi;D(Mi9  of,  249, 

diet  in,  262,  253. 

duration  of,  255. 

eneinata  in,  253. 

general  fuDctionslin,  240. 

hemorrhoids  in,  261. 

hymen  in,  219. 

involutio  uteri  in,  241. 

iodoform,  in,  691. 

labia  in,  219. 

Uxatives  in,  253. 

lochia  in,  941,  215,  219,  256. 

loss  of  weif^ht  in,  111,  211. 

management  of,  226,  239,  252. 

milk-fever  in,  217. 

milk,  secretion  of,  in,  216. 

nursing  in,  261. 

passing  urine  in,  252. 

perinseum  in,  219. 

physiology  of,  239. 

placental  site  in,  219. 

pulse  in,  210. 

relation  of,  to  pathological  conditions,  239. 

retention  of  urine  in,  211. 

scarlatina  in,  261. 

secretion  of  milk  in,  214. 

separation  of  decidua  in,  212. 

sinuses,  closure  of,  In,  248. 

sleep  in,  252. 

temperature  in,  240,  248. 

thrombosis    of  placental    veins   in,  239, 
242. 

treatment  of,  226,  239,  252,  691,  697. 

tnmors,  uterine,  complicating,  637. 

mine  in,  211,  262. 

nterus,  position  of,  in,  211,  249. 
involution  of,  in,  241. 

vagina  in,  244,  249. 

vagiiukl  ulcers  in,  697. 

visits  of  physicians  in,  2S2. 

volva  in,  249,  697. 

washing  of  vagina  in,  268. 

weight,  loss  of,  in,  141.  241. 
Pulse,  in  puerperal  state,  240. 

in  labor,  137,  460. 

in  placenta  pmvia,  592. 

in  puerperal  fever,  871,  673. 

in  pulmonary  thrombosis,  637. 

in  uterine  inversion,  601. 

in  uterine  ruptnro,  608. 
Puncture,  in  oedema  of  pregnancy,  123. 

followed  by  premature  labor,  123. 
Pyemia,  bac^ria  in,  650,  662,  666. 

QnadrupletB,  232,  234. 
Quickening,  103, 107, 109, 118. 

date  of,  103, 118. 

suspension  of,  104. 


Quinine: 
as  antiphlogistic,  in  puerperal  fever,  708. 
in  cephalalgia,  129. 
in  chorea,  272. 
in  phlegmasia,  713. 
in  protracted  llrst  stage,  458,  464. 

Bachitis: 

deforming  pelvis,  462,  471. 
KUes,  laryngeal,  in  delivery,  219. 
Bectal  enemata : 
in  anemia,  122. 
in  emesis,  126. 
in  labor,  218. 
Rectal  touch,  in  pregnancy,  112. 
Bectocele: 

atresia,  vaginal,  fh>m,  532. 
Rectum,  development  of,  69. 
Relapsing  fever: 

complicating  pregnancy,  268. 
Repercussion  {vide  ballottement). 
Reposition  of  cord,  623. 
Repositor:  * 

Braun's,  400. 
catheter  used  as,  400,  625. 
in  version,  400. 

Roberton's,  in  prolapsed  Amis,  626. 
Respiration : 
artificial,  in  asphyxia,  638. 
Schultze's  method,  634. 
Sylvester's  method,  636. 
in  pregnancy,  98. 
Restitution,  in  vertex  presentations,  181  {Hdt 
external  rotation), 
in  face  presentations,  194. 
Retuned  placenu,  226,  576,  686  (vide  pla- 
centa, retuned). 
Retention : 
in  yttro,  of  dead  fmtus,  800. 
of  urine — 
in  labor,  211, 688. 
in  pregnancy,  277. 
in  puerperal  state,  241,  268. 
Retraction,  uterine,  144,  450,  466. 
Retraetorti  uttri,  16. 
Retroflexion  of  gravid  uterus,  124,  876. 
with  incarceration,  277,  358. 
diagnosis,  278. 

treatment,  277,  278,  814,  868. 
Retroversion  of  gravid  uterus,  124,  876,  862, 

807. 
Ribs,  development  of,  76. 
Rickets: 
causing  pelvic  deformi^,  468,  471  (rid* 
rachitis). 
Rigid  OS : 

atresia  from,  586. 
Rima  pudtndi,  2. 
RingofBandl,  143,  604. 
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Robert's  uohyloaed  pelvU,  518. 
Bototion  of  fotiU  head,  IbO. 

oouditioDS  of,  181. 

ezooMire,  in  breeoh  preMntations,  907. 

explanation  of,  181. 

external,  in  normal  labor,  184. 

in  breeoh  presentations,  £0S,  806,  886. 

in  brow  presentations,  200. 

in  face  presentations,  198,  IM. 

in  vertex  presentations,  180, 184. 
Rubeola  complicating  pregoancf ,  260. 

with  pneumonia,  260. 
Rupture : 

at  orifice  of  vagina,  614,  620. 

ofoervix,  118,  227,  44>,  612. 

of  genital  canal,  608. 

of  membranes,  140, 146,  218,  215. 
to  produce  premature  labor,  845. 

of  pelvic  artioulationa,  620. 

of  perinaum,  215-818,  614. 

of  uterus,  60S  (tiiU  uterus,  rupture  of  the), 
in  contracted  pelvis,  477. 

of  vof^a,  614,  620.      . 

of  vestibule,  614. 

Sac: 

iiqeotioiu  into,  in  extra-uterine  pregnancy, 
884. 

puncture  of,  in  extra-uterine  pregnancy, 
884. 
Sttcro-iliac  articulation,  151. 
Sacrum : 

alas  of,  147. 

anatomy  of,  147, 162. 

diuieusioDK  of,  148. 

kiatut  tacralii  of,  148. 

Unta  trantvma  of,  148. 

male  and  female,  1G2. 

$nperficiet  avricularit  of,  149. 
Salicylate  of  soda  in  puerperal  fever,  7i^2. 
Salivation  in  projfnancy ,  99, 102,  107, 126, 128. 
Scalp-tumor,  187,  260,  861,  479,  486. 

in  brow  prcsentationA,  200. 

in  face  presentations,  196. 
Scarlatina : 

in  pregnancy,  260. 

puerperalis,  261. 
Scoliotic  pelvis,  475. 
Scolio-rachitic  pelvis,  475,  517. 
Scirrhus  of  utcnu : 

obstructing  labor,  536,  642  (tide  atresia, 
uterine). 
Scrotum,  development  of,  76. 
Seasons,  relation  of,  to  puerperal  fever,  087. 
Sebaceous  glands : 

of  areola,  9t>. 

of  fcptus,  78. 

of  labia,  5. 

of  nymphee,  5. 


Seoondary  areola,  96. 

Section,  Uassarean,  424  (mde  Caaarsu  see- 

tiou). 
Secretion : 

disorder*  of,  in  pregnancy,  122. 

of  milk,  246. 
Segmentation  of  ovum,  4fi,  6S. 
Semen,  48. 
Senses,  spedal : 

affections  of,  in  pregnaucy,  100, 102. 
Sepaiu,  669. 
Septicasmia : 

bacteria  in,  656  tt  teq. 

in  abortion,  811,  821,  829. 

in  extra-uterine  pregnancy,  882,  889. 

in  puerperal  fever,  646,  661,  664,  656,  665, 
676. 

in  retention  of  deed  foetus,  804,  811. 

in  vaginal  thrombus,  617,  618. 

lympkatioa,  676. 

pure,  678. 

suig:ical,  difference  between  it  and  pne^ 
penj,  666. 

symptoms  of,  676  d  »tq. 

ttnota,  677. 

vibrios  in,  664. 
Stptum  ; 

r4cto-vafinaU,  9. 
laceration  of,  616,  616. 

ureihro-vaginalt,  9. 
Serous  lochia,  245. 

Strretfinet,  in  perineal  laceration,  616. 
Sex,  prediction  of,  106. 
Sexual  organs,  abnormalities  of,  681. 

changes  in,  in  pregnancy,  85. 
Shield,  nipple,  256,715. 
Shuck,  and  nerve  exhaustion,  639. 

ill  artificial  abortion,  845. 
Shortening,  apparent,  of  cervix  in  pregnancy, 
89. 

explanation  of,  91. 
Shoulder  presentations,  175  (tidt  transverse 

presentation). 
Shoulders,  delivery  of,  185,  205,  219,  887. 
Signs  of  pregnancy,  100  et  tg. 

auscultatory,  105. 
Simpson's  forceps,  868,  871. 
Sinciput,  80. 
Sin^u  Urminalit,  70. 
Sinut  urogtnitalit,  33. 

Sinuses,  closure  of,  in  puerperal  state,  289, 
243. 

formation  of,  25. 

uterine,  25,  59,  88, 182,  289. 
Skin,  development  of,  47,  64. 
Sleep  in  puerperal  state,  262. 
Sleeplessness  in  pregnancy,  129. 
Smegma  praputii,  6. 
Smell,  perversion  of,  in  pregnancy,  100. 
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Sodal  state,  lolation  of,  to  pnerpenl  fever, 

887. 
Sonffle,  fanie,  lOT. 

uterine.  111. 
Sounds,  use  of,  in  prepn»noy,  109,  888,  852. 
Bpeoolam,  use  of,  in  diagnosis  of  pregnancy, 
112. 

in  craniotomy,  417. 
Spennatoxoo,  48. 

locomotion  of,  48. 
Sphincter  vagin«,  9. 

oerviois,  17,  87. 
Spina  bifida,  (H. 

as  obstruction  to  labor,  650. 
Spinal  column,  articulation  of  fetal  head  witb, 
174. 

development  of,  47,  64. 
Spinous  processes  of  ilia,  distance  between, 
149,  150,  156,  464. 

of  ischia,  151,  160. 
Spleen : 

enlargement  of  fetal,  549. 
Spondolisthctio  pelvis,  520. 
Sponge-tents : 

use  of,  in  abortion,  820,  822,  844. 
Spontaneous  amputation,  intra-uterine,  294. 

evolution,  558  (n<i<  evolution). 

version,  656  {tiid*  version). 
Spot: 

embryonic,  48,  62,  75. 

germinative,  of  ovum,  89. 
Spots,  cutaneous,  in  pregnancy,  99. 
Sprue,  prophylaxis  of,  256. 
Stage  of  labor : 

effect  of  contracted  pelvis  on  first,  475, 479. 

irregular  pains  in  first,  450. 

irregular  pains  in  second,  455, 

irregular  puns  in  third,  467. 

management  of  fitiit,  212. 

management  of  second,  218. 
delivery  of  shoulders  in,  185,  205,  219. 
preservation  of  perineum  in,  199,  215. 
tying  cord  in,  219. 

management  of  third,  224. 

treatment  of  long  first,  452. 
by  anodynes  and  anffisthetios,  452. 
by  Barnes's  dilators,  453,  454,  509. 
by  bougies,  468. 
by  douche,  vagirul,  468. 

treatment  of  long  second,  466. 
State,  the  puerperal,  239. 

abdomen  in,  249. 

after-pains  in,  246,  259. 

air  in,  2.'^. 

anodynes  in,  252. 
°  anteflexion  in,  344,  249. 

appetite  in,  241 . 

iMndago  in,  255. 

bowels  in,  241. 


State,  the  pnerperal : 

breasts  in,  249. 
cara  of,  255. 

catheterism  in,  252. 

cervix,  the,  in,  248,  249. 

cbUl  in,  289. 

doenre  of  sinuses  in,  248. 

complicated  by  scarlatina,  261. 

cystitis  in,  262. 

deoidua,  reparation  of,  in,  248. 

diabetes  in,  241. 

diagnosis  of,  249. 

diet  in,  252,  258. 

duration  of,  255. 

enemata  in,  268. 

general  ftinctiQns  in,  240, 

hemorrhoids  in,  264. 

hymen  in,  249. 

involution  in,  241. 

labia  in,  249. 

laxatives  in,  268. 

loohU  in,  241,  246,  849,  256. 

loss  of  weight  in,  141,  241. 

management  of,  226,  289,  258. 

milk,  secretion  of,  in,  246. 

milk-fever  in,  847. 

nursing  in,  854. 

passing  urine  in,  868. 

perinieum  in,  249. 

physiology  of,  289. 

placental  site  in,  249. 

pulse  in,  240. 

reUtions  of,  to  pathological  conditions,  SStl 

reparation  of  dccidua,  in,  242. 

retention  of  urine  in,  841. 

scarlatina  In,  261. 

secretion  of  milk  in,  846. 

sinuses,  closure  of,  in,  848. 

sleep  in,  262. 

temperature  in,  240,  848. 

thrombosis  of  placental  vessels  in,  889,  949 

treatment  of,  826,  289,  252. 

tumors,  uterine,  complicating,  687,  648. 

urine,  passing  of,  in,  841,  858. 
retention  of,  in,  841. 

ntorus,  position  of,  in,  844,  849. 
involution  of,  in,  841. 

vagina  in,  844,  849. 

visits  of  physidan  in,  868. 

washing  vagina  in,  868. 

weight,  loss  of,  in,  141,  241. 
Stenosis : 

of  umbilical  vessels,  294. 
Stethoscope,  use  of,  in  diagnosis  of  pregnancy 

111. 
fXipma/oUieuU,  89. 
Stillicidium,  in  placenta  pivvia,  591. 
Stimulants : 

in  cerebral  anemia,  68S. 
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Stomach,  development  of,  68. 
Btrait: 

axis  of  inferior  pelvic,  169. 

axis  of  superior  pelvic,  168. 

ctrcamference  of  inferior,  159. 

circumference  of  superior,  168. 
forceps  at,  866. 

inferior  pelvic,  158. 

superior  pelvic,  167. 
Btriie: 

abdominal,  in  pregfnancy,  95, 108, 118. 

mammary,  in  pregnancy,  96. 

on  nates  and  thigbs,  in  pregnancy,  96. 
Styptics : 

in  po$t-paH%uh  hsmorrhoge,  579,  614. 

in  puerperal  hiemorrliage,  666. 

in  puerperal  state,  697. 
Suf(ar  in  \aw.%  poti-parttim,  241. 
Superfecundation,  233  (vidt  pregnancy,  mul- 
tiple). 
ijuperficut  aurieularit,  149. 
"Suifcery,  obstetric,  341. 
Surgical  operations : 

during  pregnancy,  278. 

prognosis,  274. 

time  for,  274. 
Suspended  animation,  627  {tvU  (upkyxia  tuo- 

natorum). 
Sutures,  80,  189. 

coronal,  80,  171. 

fronul,  80,  171. 

lamWu,  80,  171. 

prenittture  OBsification  of,  545. 

sugittul,  SO,  171. 
Sympliytiis  pubi»,  151,  102,  467. 

abBoncc  of,  .')2!>. 

anatomy  of,  151, 15.?. 

in  mnlv  and  fciuiUc,  ir>2. 

relaxation  of,  in  prt(;n«iicy,  278. 

rupture  of,  (!20. 
Synchondrosis,  Kaoro-iliac,  151. 

motion  at,  278. 
Syiict>|K' : 

in  childbed,  636. 

in  labor,  141,  6.36. 

in  piV({naiic'y,  100, 122,  1215. 
Syphilis: 

cauHini.'  abortion,  305,  314,  343. 

coinpllcatiiiij  prcgniincy,  269. 

of  placenta,  237. 

Tamj)on : 

in  abortion,  819,  320,  323,  347. 

in  hydatid  mole,  2'J'J. 

in  placenta  praniii,  595. 

method  of  applyinp,  319. 

to  produce  premature  delivery.  347. 
Tardy  liit)orx,  419  i  triple  hibor,  totdy). 
Tttniicr'rt  forceps,  309,  370. 


Tamier's  inoubator,  S50. 
Taste,  perversions  of,  in  pregnancy,  100. 
Taylor's  forceps,  869,  402. 
Temperature : 

in  Ubor,  137. 

in  pott-fortum,  state,  240. 
Tenesmus,  veaical,  from   retroflexed  inca^ 

oerated  gravid  uterus,  277. 
Tents,  in  hydatid  mole,  299. 

in  abortion,  820,  852. 
Terminal  bulbs  of  clitoris,  8. 
Testicle : 

flbro-cystic  degeneration  of  fetal,  549. 
Thalanu  optici,  development  of,  68. 
Thteo /elUeuU  .■ 
of  QnoLOaxi  foUkU,  »l. 
Thighs,  aria  on,  in  pregnancy,  96, 118. 
Thorax  in  pregnancy,  98. 
Thrill,  in  uterine  aiteiy  during  pregnancy, 

109. 
Thrombus : 

arterial,  686. 

cardiac,  686. 

oausing  collapse  and  death  in  Ubor  and 
childbed,  686. 

in  placental  vessels,  physiological,  SS9,  249. 

in  placenta  previa,  692. 

in  septioemia,  660,  677. 

in  veins  and  lymphatics,  during  phlegm*. 
«ia,  712. 

of  ccri-ix,  536. 

of  labia,  4. 

of  OS,  in  labor,  536. 

of  uterine  BiiiUHefl,  in  labor,  239,  677. 

of  vagina,  583,  617  (cid*  vagina,  thrombus 
of). 

of  vulva,  4,  617  (n<U  vulva,  thrombus  of). 

treatment  of  pulmonary,  640. 

venous,  636,  6.50. 
Thyroid  gland,  hypertrophy  of,  in  pregnan- 
cy, 98. 
Torxion  of  cord,  291. 

Touch,  vaginal,  in  diagnosis  of  pregnancy, 
111. 

rectal,  in  pregnancy,  112. 
Truce,  primitive,  48,  62. 
Trachea,  development  of,  68. 
Tractions  on  forceps,  864. 

direction  of,  864,  871,  872. 

on  cord : 
in  labor,  224,  225,  387. 
in  retained  placenta,  687. 

time  for  making,  865. 
TYaii^oraUur,  Hubert's,  in  ccphalotomy,  419. 
Transfu.'tions  of  bliK>d  and  milk  in  poit-p<tr~ 
turn  haemorrhage,  684. 

in  amemia  of  pregnancy,  122. 
Tran.sverse  pre»ent.itionB,  175,  656. 

version  in,  396,  398. 
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lyannwHU  ptriiut,  ItS.  \69. 
Trephine-pertbrator  in  onmiotomy,  406,  407. 
Triplet*,  832,  284. 
Trunk: 
delivery  of,  with  crotchet,  418. 
ezpuUioa  of,  in  labor,  185,  548. 
extraction  of,  in  breech  casee,  87S. 
Truss  in  hernia  of  uterus,  280. 
Tubal  pregnancy,  824. 

Tubtretila  quadrigemina,  development  of,  68. 
Tubes,  Fallopian,  19. 
ampulla  of,  20. 
anatomy  of,  10. 
erectility  of,  41. 
fimbriated  extremity  of,  20. 
isthmus  of,  20. 

muoous  membrane  of,  22,  824. 
muscles  of,  20. 
oitium  abdominal*  of,  20. 
position  of,  in  pregnancy,  87. 
Tvbtu  : 
irUtdinalu,  61,  66. 
nudullarit,  49,  68. 
Tufts,  fetal,  54,  66. 
Tumore: 
abdominal,  dia);p[io«i9  of,  ftom  pregnancy 

109, 644.  . 

fetal,  causing  dystoda,  660. 
fibroid,  of  uterus,  in  pregnancy,  109,  687. 
indicating  Ceesarean  section,  426. 
osseous,  deforming  pelviv,  98,  629. 
ovarian,  643  {vid*  ovaxy,  tumor  of), 
in  parturition,  644. 
in  pregnanqr,  648. 
in  puerperal  state,  544. 
obstructing  labor,  543. 
parametritic,  in  puerperal  fever,  672. 
phantom,   differentiation   of,    trom   prog- 
nancy,  110. 
placental,  287. 
scalp,  187,  479. 
alter  birth,  250. 
in  brow  presentations,  200. 
in  face  presentations,  196. 
indicating  forceps,  861. 
Qterine : 
complicating  pregnancy,  parturition,  and 

puerperal  state,  637-648. 
producing  atresia,  636. 
vaginal,  causing  atresia,  688. 
Tunica  ; 
aOraginta,  of  ovary,  28. 
fibrota,  of  Graafian  follicle,  87. 
propria,  of  Oraafian  follicle,  87. 
Turning,  891  {vide  version). 
Twins : 

locking  of,  obstructing  labor,  286. 
Twin-pregnancy,  280  (vide  pregnancy,  mul- 
tiple). 


Tympanites : 

in  puerperal  fever,  671,  676. 

mistaken  for  pregnancy,  110. 

uteri,  648. 
Typhoid  fever  complicating  pregnancy,  268. 
Typhus  fever  complicating  pregnancy,  263. 

Ulcers  in  puerperal  fever,  647. 
Umbilical  cord,  69  {vid*  fUnis). 

anomalies  of,  291. 

arteries  of,  60,  78,  76. 

calcareous  degeneration  of,  294. 

care  of,  in  infants,  256. 

coiling  of,  293. 

cysts  in,  294. 

degenerations  of,  294. 

d^eases  of,  894. 

expression  of,  628. 

formation  of,  59. 

hernias  of,  298. 

in  new-bom,  250. 

knots  in,  293. 

laceration  of,  in  pretipitate  labor,  449. 

late  ligation  of,  219. 

management  of,  in  breech  presentations,  884. 

marginal  insertion  of,  294. 

prolapse  of,  621. 

reposition  of,  628. 

shortness  of,  658. 

souffle  in,  107. 

stenosis  of  vessels  of,  294. 

structure  of  fully  developed,  61. 

torsion  of,  291. 
anU-morUm,  298. 

tying  of,  in  labor,  219. 

vein  of,  60,  73. 

vessels  of,  60. 
Umbilical  vesicle,  60,  62,  60,  66,  68,  76. 
Umbilical  vessels : 

stenosis  of,  294. 
Umbilicus : 

arteries  of,  60. 

changes  of,  in  pregnancy,  94,  108. 

of  new-bom  child,  250. 
Unavoidable  hnmorrhage,  590,  699. 
Urtemia: 

in  eclampsia,  666. 
pott-partvm,  241. 
Urea  in  anmiotic  fiuid,  61. 
Ureter: 

dilatation  of  fetal,  649. 
Urethra  in  pregnancy,  118. 

in  labor,  140. 
Urinary  calculus : 

obstructing  labor,  683. 
Urination,  involuntary,  in  pregnancy,  97,  277 

frequent,  in  abortion,  809. 
Urine : 
I     albumen  in,  during  pregnancy,  99, 126. 
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Drine: 

during  edunpiria,  645  tt  itq. 

during  septicnmla,  677. 
•treaU  from  retention  of,  6S8. 
expulsion,  involnntuy,  of,  in  pregnanqr, 

97. 
inoontinenoe  of,  97,  277. 
increase  of,  in  labor,  IST. 

in  pregnancy,  99, 
kiesteine  in,  102. 
of  foetus,  $1,  261. 
of  iufimt,  260,  SSI. 
poaiiing,  in  puerperal  state,  268. 
fott-partuM,  241. 
retention    of,    in    pregnancy,    277,   MO, 

68S. 
retention  of,  in  puerperal  state,  241,  262. 
Uterine : 
atony,  in  third  stage,  468. 
bruit,  in  pregnancy,  106,  111. 
douche,  «9U,  694,  699. 

in  abortion,  817,  819,  822. 

in  hydatid  mole,  800. 

in  potl-partum  iiBmorrhage,  680,  686. 

in  puerperal  fever,  697,  699. 
glands,  18. 
inertia,  46] . 
insufflcienoy,  461,  468. 
pain,  in  pregnancy,  187. 
poralyBu>,  451. 
souffle,  111. 

tuniorB,  obstructing  hibor,  536. 
I'ttnw : 
ulinormal  conditions  of,  275. 
abnonnttlitics  of,  33,  259,  275. 
action  of,  in  labor,  142. 
action  of  painti  on  walls  of,  134. 
anutomy  of,  12. 
aiiU'vcrsion  an<l  imt<-flcxion  of,  276. 

causing  abortion,  307. 

in  pucrpvrul  btate,  244. 

normal,  87. 
arteries  of,  23,  69,  109. 

internal  sportimtic,  25, 

thrill  in,  during  pregnancy,  109. 

utfrina  hypogaMridi,  23. 
atresiii  of,  ,534  (rule  atresia,  uterine), 
atrophy  of  mucous  membrane  of,  causing 

abortion,  806. 
bicornif,  34. 
b(<ly  of,  12. 

bruit  in,  during  prccnancy,  105. 
cancer  of  neck  of,  ."vtl . 

treat  ineiit  of,  ,%42. 
catheterization  of,    to    produce    abortion, 

344. 
causes  of  enlargement  of,  86. 
cavity  of  IkvI.v  of,  \!i. 
center,  motor,  for  contractions  of,  138. 


Utema: 
oervlx  or  neok  of,  IS. 
ehanges  in,  in  pregnancy,  86-88, 108, 118, 

124,146. 
compression  of,  in  labor,  226,  S28. 
oontraotions  of,  in  labor,  184,  808,  460. 
contractions  of,  in  pregnancy,  109. 

effect  of  chloroform  on,  228. 

method  of  causing,  in  fod-farlum  hem- 
orrhage, 679. 
eordiformii4,  84. 
torpiu  of,  18. 
comua  of,  81. 
development  of,  SO. 
iidtlpky;  88. 
dilaUtion  of  fetal,  649. 
dimensions  of,  pod^partum,  842,  844,  249. 
displacements  of  gravid,  276. 
double,  88,  276,  686. 
drainage  of,  611. 
duplex,  88,  275,  688. 
erectility  (theoretical)  of,  26. 
evacuation  of.  In  abortion,  817. 
fluctuation  in  gravid,' 109. 
ftindus  of,  12, 187,  14S. 
glands  of,  18. 
gravid: 

antevcrsion  and  anteflexion  of,  276. 

retroflexion  of,  124,  276,  807. 

retroversion  of,  124,  276. 
with  incarceration,  277,  278,  852. 
growth,  cariy  Utcral,  of,  87, 130. 
hernia  of  gravid,  280. 
hour-glass  contraction  of,  226,  448. 
hypcnemia  of  gravid,  808. 
hypertrophy  of  mucous  membrane  of,  307. 
in  puerperal  peritonitis,  676. 
in  puerperal  state,  242,  244,  249. 
injections  between,  and  ovum,  to  produce 

abortion,  844. 
injections  into,  in poit^partum  hwmorrfaage, 

580,  6S«. 
inversion  of,  449,  588,  600. 
involution  of,  241. 
irritability  of,  in  gestation,  181. 
laceration  of  cervix  of,  612. 
ligaments  of,  14,  17. 

contraction  of,  in  labor,  186. 
lymphatics  of,  29,  86. 
measurements  of  gravid,  86. 
motor  center  of,  188. 
mucous  membrane  of,  18-20,  85,  242,  306. 

crypts  in,  65,  242. 
muscles  of,  17. 

in  pro^ancy,  86-87. 
myomato  of,  687-540.  . 

treatment  of,  539. 
nerves  of.  27,  86,  182,  808. 
neck  of,  12. 
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Dtenu: 
one-bomed,  pngaaaxj  in  rodimeiiUrjr  ooi^ 

na  of^  S26. 
M  internum  of,  IS,  17. 
paralysis  of,  451. 

perforation  of,  fh>m  preasnre,  Sit. 
Forro's  operation  for  ramoval  of,  4S9. 
position  of,  in  puerperal  state,  SIS,  m. 

in  pregnancy,  87. 

poit-partum,  Hi. 
prolapse  of,  complicating  pregnancy,  879. 
reflex  action  of,  oaosing  vertex  presenta- 
tions, 88,  188. 
remoral  of,  by  Forro's  operation,  489. 
retention  in,  of  dead  fcstus,  800. 
retraction  of,  144, 460,  466. 

methods  to  cause,  68S. 
retroflexion  of  gravid,  1S4,  S78,  863,  877. 

treatmeat  of,  877,  878,  814,  868. 
rupture  of,  845,  878,  477,  608. 

clinical  bistory  of,  607. 

diagnosis  of,  607. 

etiology  of,  604. 

pathology  of,  607. 

treatment  of,  608  tt  uq. 
Hmi-partitut,  84. 
Sfpfiw  biloeulari;  84. 
shape  of  gravid,  88, 108,  180. 
sinlcing  of  gravid,  87,  98,  187. 
sinuses  of,  85,  59,  86. 
size  of,  in  pregnancy,  86, 108, 114, 118. 

in  hydstidiform  mole,  898. 

pott-partum,  848,  844, 849. 
thrombi  in  sinuses  of,  577. 
tnmon  of,  complicating  pregnanoy,  587. 
tympanites  of,  648. 
unicornis,  88. 
veins  of,  85,  59,  88. 

in  pregnancy,  86. 

thrombi  in,  636. 
vessels  of,  and  of  its  appendages,  88. 
veight  of  virgin,  86. 
weight  of  gravid,  86, 180. 

in  puerperal  state,  841. 

Vagina: 
anatomy  of,  8. 
arteries  of,  10. 
atresia  of,  581. 

aooidental,  581,  689. 

congenital,  581,  588. 

tnm  cystic  degeneration,  684. 

ftom  oystooele,  588. 

from  eohinooood,  684. 

ttom  neoplasmata,  588. 

fVom  prolapse  of  vagina,  688. 

ftnm  rectooele,  588. 

fVom  retention  of  urine,  688. 

from  thrombus,  588,  617. 


Vagina: 

from  vaginal  hernia,  688. 

.  bom  vaginismus,  684. 

from  vesical  calculi,  688. 
bulbs  of  vestibule  of,  6. 
changes  of,  in  pregnancy,  94. 
ctianges  of,  in  puerperal  state,  844,  849. 
color  of,  in  pregnancy,'  118. 
columns  of,  9. 
constrictor  of,  168. 
erida  of,  10, 118. 
cystic  degeneration  of,  584. 
development  of,  80. 
double,  876. 

douche  in,  ISl,  189,  886,  858,  844,  846,  848, 
599. 

in  abortion,  880. 

in  pregnancy,  181. 

in  puerperal  hsmorrhage,  586. 

in  puerperal  state,  826,  858, 619,  688, 690^ 
694,697. 

in  long  first  stage  of  labor,  458. 

in  retained  placenta,  688. 

to  cause  abortion,  844,  846,  848. 

to  prevent  puerperal  fever,  694,  697. 
examination  by,  in  pregnancy,  811. 
fornix  of,  9, 197. 
influence  of,  on  labor,  186. 
in  pregnancy,  94, 118, 187. 
in  puerperal  state,  844, 849. 
laceration  of,  618. 
laceration  of  orifice  of,  614,  680. 
oedema  of,  in  pregnancy,  188. 
papille  of,  10,  94, 118. 

hypertrophy  of,  94, 118. 
mucous  membrane  of,  10. 

in  pregnancy,  94, 118. 
Don-erectility  of,  10. 

oriflce  of,  6,  8. 
prolapse  of,  in  pregnancy,  879,  880. 
sphincter  of,  9. 

stenosis  of.  Indicating  forceps,  860. 
structure  of  walls  of,  9. 
tampon  applied  to — 

in  abortion,  319,  890,  888. 

in  placenta  pnevia,  595. 

to  produce  abortion,  84T. 
thrombus  of,  617. 

atresia  from,  588. 

Barnes's  dilator  in,  619. 

diagnosis  of,  618. 

etiology  of,  618. 

prognosis  of,  618. 

symptoms  of,  617. 

treatment  of,  619. 
ulcers  of,  in  puerperal  ibver,  647. 
veins  of,  10. 

walls  of,  their  structure,  9. 
Vaginal  oolumna,  9. 
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Xnginii  donche,  ISl,  129,  S2«,  M4,  M6,  M8, 

498,  599,  694. 
Vaf^inal  growths,  atresia  fVom,  SS3. 
Vaginal  touch,  in  tbo  diagnoaid  of  pregnanoy, 

111. 
Vaginiamas : 

atresia  fhitn,  S84. 
Vagitut  uUrintu,  64S. 
Valve: 
Eiutaohian,  71,  7S. 
of  foramen  ocalt,  72. 
Varicose  veins  in  pre|;^ancy,  97, 128, 
Variola  in  pregnane}:,  2JS9. 
Veotis,  868. 
Veins: 
cervical,  27. 
development  of,  78. 
hemorrhoidal,  in  pregnancy,  128. 
inflammation  of,  in  paerperal  fever,  6S0. 
internal  spermatic,  28. 
mammary,  in  prognan(gr,  96, 103, 107. 
ovarian,  26. 
pelvic,  16S. 
thrombi  in,  686. 
nrobilical,  60,  61. 
ntorine,  2S,  686. 
utero-ovarian,  2S,  26. 
vaginal,  10, 

varicose,  in  pregnancy,  97, 128. 
elastic  stockings  in,  123. 
ergntine  in,  l'i3. 
Venesection  in  eclampsia,  f>72. 
Veiitilution  in  hospitals,  091, 
Vcratrum  viridc : 
in  eclampsia,  573,  575, 
ill  puerperal  lever,  703. 
Vernix  aufoM,  77,  7S. 

removal  of,  265. 
Version,  891. 
utter  complete  retraction  of  uterus,  899. 
after  craniotomy,  419. 
after  embryotomy,  420. 
uf^er  rupture  of  membranes,  899. 
cephalic,  391. 

Braxton  llicks's  method,  392,  394. 
Busch's  method,  892. 
combined  methods,  392,  396. 
D'Oiitrcpont's  method,  393. 
external  methml,  392. 
Hohl's  method,  394. 
Wicand's  method,  392. 
Wright's  method,  393. 
combined  with  abortion,  495. 
external.  392. 
hand  employed  in,  395. 
in  accidental  hinmorrhasc,  600. 
in  breech  and  foot  eases,  37*i.  877, 
in  eontra<t<'d  |*lve8,  495,  499. 
in  craniotomy,  402. 


Version: 
in  death  of  mother,  Ml. 
in  head  presentations,  894. 
in  Uteral  positdons,  895,  S9T. 
in  multiple  pregnancy,  285. 
in  placenta  prasvia,  695,  696. 
in  prolapse  of  fkinis,  625. 
in  rupture  of  uterus,  609. 
in  transverse  presentationa,  896,  S98. 
internal,  896. 
neglected,  399. 
podalio,  894. 
bipolar  method,  894. 
combined  method,  894. 
indications  for,  894. 
repositors,  use  of,  in,  400. 
spontaneous,  666. 
etiology,  656. 

mechanism  of  complete,  S58. 
mechanism  of  partial,  657. 
prognosis  in,  658. 
use  of  catheter  as  repoaitor  in,  400. 
use  of  fillet  in,  40*. 
use  of  rcpositor,  Braun's,  in,  400, 
Vertebrae,  primitive,  64. 
Vertebral  plates,  64. 
Vertex  presentation  {tidt  presentation,  vcr* 

tex),  175,  176  d  uq. 
Vertigo  in  pregnancy,  122. 
Vesicle : 
blastodermic,  46. 
gcrrainative,  of  ovum,  89. 

disappcarunce  of,  4S. 
umbilical,  JW,  52,  60,  05,  68,  76. 
Vesicles,  cerebral,  68,  64. 
development  of,  63,  76. 
Vessels : 
cervical,  27. 
colla|>He  and  death  from  entrance  of  air  into 

uterine,  638. 
umbilical,  stenosis  of,  294. 
uterine,  23,  86. 
entrance  of  air  into,  688. 
Vaiibulum,  4. 
bulba  of,  5,  168,  614. 
fflandaltK  of  J  5,  6. 
laceration  of,  614. 
Vibrioncs,  in  scptioEmia,  656. 
Viburnum  prunitblium,  in  abortion,  815. 
Villi,  chorial,  56, 76,  287,  824. 
abortion  from  degeneration  of,  806,  808. 
of  cat,  66. 
of  marc,  55. 
Vinegar  in  potl-partvm  hasmorrboge,  661. 
Virus  of  puerperal  fever,  669. 
Visceral  arches,  66. 
aortic  arches,  70. 
Visceral  clefts,  65. 
Visits  of  physician  in  puerperal  state,  S63. 
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TitelUne  artery,  70. 
Vitelline  nucleus,  45. 
Vitelline  membrane  of  ovum,  S8. 
ViteUue,  or  yolk,  of  ovum,  39. 

appearance  of  nudeus  of,  45. 

segmentation  of,  45,  68. 
VoUella  forceps,  in  embryotomy,  420, 
Vomer,  development  of,  67. 
Vomiting: 

in  incaroerated  retroilexed  gravid  utems, 
277. 

induction  of  abortion  for,  1S5,  848,  852. 

in  pregnancy,  99, 102, 124,  848. 

in  puerperal  fever,  671,  675. 

m  rupture  of  uterus,  608. 
Vulva,  2.  . 

atresia  of,  581. 

changes  in,  during  pregnancy,  94, 118. 

conniMiu,  2. 

/ourdutU  of,  4. 

/miulum  of,  4. 

kiant,  2. 

laceraUon  of,  614. 

mucous  glands  of,  5. 

oedema  of, 
in  labor,  7, 187, 140,  562. 
in  pregnancy,  97, 123, 187,  278. 
in  puerperal  state,  249. 

pruritus  of,  128. 
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thrombus  of,  47,  617. 
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etiology  of,  618. 
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Weight: 
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selection  of,  258. 
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Wharton's  gelatine,  60, 
WolfBan  bodies,  80. 

Tolk  of  ovum,  89. 

Zona  pellucida  of  ovum,  89. 
Zymotic  diseases : 
their  relation  to  puerperal  Ifaver,  687. 
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by  mJueription.)    Half  morocco,  $8.00. 

R  ANNEY  (AMBROSE  L.).  Applied  Anatomy  of  the  Nerrons  System,  being  t 
Study  of  tills  Portion  "f  tho  Human  Body  from  a  Standpoint  of  its  General 
Interest  and  Practical  Utility,  designed  for  Use  as  a  Text- Book  and  as  a  Wort 
of  Reference.  SetMd  edlUra,  rcYlaed  and  ralaified.  Profusely  illostrated.  8to. 
Cloth.  $5.00;  sheep,  $0.00. 

R ANNEY  (AMBROSE  L).  Lectures  on  Electricity  in  Medicine,  delivered  at 
the  Me<lical  Department  of  the  University  of  Vermont,  Burlington.  Su- 
nierous  Illustrations.     13mo.     Cloth,  $1.00. 

It  ANNEY  (AMBROSE  L.).  Practical  Suggestions  respecting  the  Varieties  of 
Electric  Currents  and  the  Uses  of  Electricity  in  Medicine,  with  Hints  relat- 
ing to  the-Selection  and  Care  of  Electrical  Apparatus.  With  Illustration 
and  14  Plates.     16rao.     Cloth,  $1.00. 

IJOBINSOS  <.\..  U.».  .\  Manual  of  Dormatoldfjv.  Revised  and  corrected.  8vo. 
("loth,  $5,011. 

ItOSCOK-SCIlOKLKMMER.    Treatise  on  Chemistry. 
Vol.   1.  Non-Metallic  Elements.     8vo.     Cloth,  $5.0(i. 
Vol.  2.  Part    I.    Metiil.s.     8vo.     Cloth,  $3.00. 
Vol.  2.   Part  11.    Motals.     8vo.     Cloth,  $;!.0O. 

Vol.  ,3.  Part  1.  Tho  ('hemistry  of  the  Hydrocarbons  imd  their  Derivatives. 
8vo.     (;lotli,  $5.00. 

Vol.  :{.  Part  11.  TlioCheiiiistry  of  the  Hydrocarbons  and  their  Derivatives. 
8v<).     Cloth,  $5.00. 

Vol.  ;!.  Part  III.  Tho  C-bomistry  of  the  Hydrocarbons  and  their  Deriva- 
tives.    Wvo.     Clotli,  $:t,(to. 

Vol.  .'(.  Part  W .  The  Chemistry  of  tho  Hydrocarbons  and  their  Deriva- 
tives.    8vo.     Cloth,  $3.00. 

Vol.  3.  Part  V.  Tho  Chemistry  of  the  Hydrocjirbotn  and  their  Deriva- 
tives.    Kvo.     Cloth,  $3.0o. 

ROSENTHAL  (I.),  (ieneral  Physiology  of  .Muscles  and  Nerves.  With  75  Wood- 
cuts.    12mo.     Cloth.  $1.50. 

S.WRE  (LEWIS  A.).  Practical  Manual  of  the  Treatment  of  Club-P'oot.  FMrth 
edition,  rnl«rf;rd  and  rarr?rled.     l2mo.     Cloth,  $1.25. 

SAYKK  (LEWIS  A.).  Lectures  on  Orthopedic  Surgery  and  Diseases  of  the 
.loints,  <lclivcri'<l  at  Hcllevuo  Hospital  Medical  College.  New  edldM,  illus- 
trated with  •<24  Engravings  oh  Wood.    8vo.     Cloth,  $5.00;  sheep,  $6.00. 


SCHROEUEK  (KAHL).  A  Muimiil  of  Midwifery,  including  the  P«tli<*lo(?j  of 
Preij;nnncy  and  the  Pueriienil  State.  Trnnsliiled  into  Englisli  frnni  Ihc  fliirii 
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I'lenis.  Tmns'lati'd  fruiii  llio  <.ioriimn  by  .laiucson  il.  Macan,  M.  A.,  etc; 
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Twenty  lllumrutiou>.     (ivo.     t'lotli,  Ijia.fiO. 

8U0EMAKER  (.lOHN  V.j.  A  Text-Book  of  biseajies  of  the  Skin.  Six 
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SIMS  (J.  MAKION).  The  Story  of  inv  Life.  Edited  by  hU  Son,  11.  Marion 
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TRAOY  (ROGER  S.).  Hand-Book  of  Sanitary  Information  for  Householders. 
Containing  Facts  and  SagKestions  abont  Ventilation,  Drainage,  Care  of  Con- 
tagions Diseases,  Disinfection,  Food,  and  Water.  With  Appendices  on  Dis- 
infectants and  Plnnibers'  Materials.     16ino.    Clotb,  60  (ents 

TRANSACTIONS  OF  THE  NEW  YORK  STATE  MEDICAL  A.SSOCIA- 
TION,  VOL.  I.  Being  the  Proceedings  of  the  First  Annaal  Meeting  of  tLe 
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ULTZMANN  (ROBERT).  Pyuria,  or  Pus  in  the  Urine,  and  its  Treatment. 
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VAN  BUKEN  (W.  IL).  Lectures  upon  Diseases  of  the  Rectum,  and  the  Sur- 
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VOGEL  (A.).  .\  Practical  Treatise  on  the  Diseases  of  Children.  Translated 
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tlM,  KTbed  aad  eabirged.  Illustrated  by  six  Lithographic  Plates.  8ro. 
Cloth,  $4.60 ;  sheep,  $6.50. 

VON  ZEISSL  (HERM.VNN).  Outlines  of  the  Pathology  and  Treatment  of 
Syphilis  nnd  .Mlied  Vonereal  Diik-aM's.  Setend  rdltlM,  rcvis<Kl  by  Maxiniil- 
iuii  von  Zoissl.  .Vntliorized  edition.  Trnntilated,  with  Notes,  by  II.  Ra- 
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Crooke.x.     With  3;)tJ  Illii.strationH.     8vo.     Cloth,  $5.00. 

WALTON  (lJK01{(rK  K.).  Mineral  Springs  of  the  I'nited  States  and  Canadns. 
Containing  the  latest  .Vnalyses,  with  full  Description  of  Localities,  Routes, 
etc.     Serond  rdltloo,  rrvised  aod  eilarged.     r2ino.     Clutli,  $2.00. 

WEBI5KU  (S.  (i.).  .\  Treatise  on  Nervous  Diseases:  Their  Symptoms  and 
Treatment.    .\  Text-Hook  for  Students  and  Praotitioners.   Hvo.   Cloth,  $'i.(Mj. 
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>W 


"Q  521  .L8  two  c  1 

The  »c*«»ce  and  »ri  of  mldv«(% 

pan 

3  6106   040  462  363 


CECIL  H.  GREEN  LIBRARY 

STANFORD  UNIVERSITY  LIBRARIES 

STANFORD,   CALIFORNIA  94305-6004 

|650|  723-1493 

grncirc@sulmail.slanford.edu 

All  books  ore  subject  to  recall. 


DATE  DUE 


